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Abstract 



Thirty species considered monoptiyletic and congeneric with Macrocneme maja 
(F.) are characterized, illustrated, and discussed. Fourteen new species are described 
from South America: ancaverdia (Peru); bestia (Brazil); bodoquero (Colombia); 
durcata (Venezuela); habroceladon (Bolivia); imbellLs (Peru); megacybe (Brazil); 
melanopeza (Peru); monno (Brazil); oponiensis (Colombia); orichalcea (Brazil); 
pelotas (Brazil); tarsispecca (BoVw hi); zongonata (Brazil). Three names are removed 
from synonymy, one subspecific name is reinstated as a valid species, and nine names 
are iwwly placed In synoaynqr. Three species erroneously associated with Macroaieme 
are transferred to other genera. Biological information is summarized including a 
new hostplant record for larvae collected in the wild and four new larval descriptions 
based on rearings with artificial diets. Patterns of geographical distribution are 
discussed and illustrated. Parallel geographic variation is suggested for various spedes 
groups imohfed in MQllerian mimiay complexes. 
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INTRODUCTION 



Macrocnane is a Neotropical genus of 30 day-flying moth species that are readily 
reoognizaUe by thdr striking mimetic resemblance to pompilid and icbneumonid 

wasps. This study concludes a revision originally begun during a review of the genus 
Horatna where it was discovered that species in Horama and Macrocneme had been 
mixed, even though the genera were in different subtamiiies (Dietz and Duckworth, 
1976). A revision was undertaken to redefine the generic parameters and to describe 
the included qiedes. Spedes had been classified more by superficial resemblance 
than by phyletic kinship. Generic placement was often impossible due to the effects 
of convergence, mimicry, and variation (polymorphic, polytypic, or geographic). 

At the conclusion of the Horama review, 29 species-names remained in 
Macrocneme sensu stricto. I have redefined the genus on the basis of the morphology 
of the genitalia, especially the male structures. Accurate identification of species by 
sight is difficult, owing to the similar appearance of the adults and to sympatry 
among numerous species. Reliable identifications are possible only by examining the 
genitalia. Forbes (1939, in part) reviewed Macrocneme and made the first attempt to 
compare features of the genitalia. His observations and nomenclatorial changes were 
made without an examination of the types: the inaccuracies that resulted have been 
addressed in this study. I also summarize all available biological information, 
including the results of a year's fieldwork, and discuss the geographical distributions. 
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MATERIALS AND METHODS 



Ai^roadmately 4500 specimens of adults representing 30 species of Macroaieme 
were examined in this study. Material was seen from all the major collections in 
North America, Europe, and South America ( sec Acknowledgments). Not all species 
were well represented, due pariially to the ditticulty in associating the sexes and 
partially to meager collections of the lesser-lcnown species. I obtained eggs of 8 
species* and laboratory-reared on an artificial diet (with varying degrees of success) 
larvae representing 5 species (sec Biology and Appendix). A genera! diagnosis for a 
larva of Macrocneme and a description of the chaetoiaxy (including a setal map) 
resulted from this material. Full-grown larvae and pupae are newly described for 3 
Species. 

Differences in the morphology of the male genitalia are the principal means for 
distinguishing among species. Thus males were used to describe 3 new species with 
unknmvn females, but no new species are based solely on females. 

Genitalia were dissected from 221 specimeas (134 males, 87 females), using the 
usual KOH procedure for preparing Lepidoptera genitalia. The preparations were 
stored in glass vials containing glycerin and stoppered with polyethylene plugs. Labels 
with matching numbers were pinned to the vials and to the corresponding specimen 
from which the genitalia had been removed. It is perhaps not advisable to 
permanently store the preparations in glycerin, since with the passage of time the 
membranes become fragile and easily torn. 

The glycerin procedure allowed me to view the asymmetry of the various parts 
without the additional distortion caused by a slide mount. The number of 
preparations varied, depending on my familiarity with the species and the availability 
of material, and arc noted in the descriptions. Diagnostic features of the male 
genitalia were usually visible without the need for further dissection. Only the 
aedeagus required removal for accurate viewing. For each species 1 have illustrated 
the four diagnostic features used in identifying a specimen: left valva, dorsum of the 
uncus, juxta, and aedeagus. The extent to which the juxta extended beyond the base 
of the ventral processes on the valvae was often diagnostic, in the illustration of the 
juxta I have indicated with paired dashes [- -] the relative position of the base of the 
ventral processes. 

It always required a dissection to view the intersegmental modifications and the 
7th sternite in females. To view the internal organs, the inner fold of the 7th stemite 
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3 



had to be separated from the posterior segments along a firmly attached ostial 
membrane. Care had to be taken not to tear between the sclerite of the lamella 
postvagioalis (mtersegmental) and the two caudal segments (8, 9 + 10). If a separation 
was made at this point, the internal organs from the ostium to the corpus bursae 
remained attached to the pelt. 

I have illustrated and labeled only one example of the internal features of the 
female genitalia (Fig. 134) to aid in the text descriptions. The general structure is the 
same for ail species. The shape of the seventh sierniie and accompanying 
intersegmental modifications were found to be reliable species indicators. These 
structures have been illustrated for all species where I was reasonably confident the 
females were properly associated (Figs. 146-188). 

Wing measurements were made from five indi% iduals of each sex where material 
permitted. Wing slides were prepared for four reprci>emutivc species, but the 
venation was found to be too variable to draw Bny useful conclusions regarding 
interspecific differences. 

The tymbal organ was photographed for four species under a scanning electron 
microscope. Differences in microtymbal hair scales are shown in Figs. 195-200. The 
procedure required for photographing these organs mvolved essentially destroying the 
specimen so I looked only at representative species where material was abundant. 

Drawings were made from individual preparations with the aid of a camera 
lucida, as noted in the descriptions, and are not composite. Size was not considered 
in mv assessment of the genitalic structures. Thus larger specimens arc drawn to 
smaller scale and figures of different enlargement appear together. As an example, 
the aedeagus and sclerite of the lamella postvaginalis are 2X the size of other figures 
iqspearing together on the same page. Institutional deposition of the illustrated 
specimens is noted after each preparation number in the text 

Species descriptions are each based on a representative specimen from the 
available material and are not composite. Similarly, genitalia descriptions arc taken 
from the illustrated preparations and are not composite. Variation is summarized for 
both sexes following the description of the female. 

Data for the specimens examined is given in the order of: country, state or 
province, date, elevation, and collection. I have added the state, province, or 
department if it is not given on the label. Dates are given by months only and 
summarized in the flight-period infonnation. AH localities are shown in species maps 
(Maps 4-27). For the sake of economy I have summarized the specimens examined 
and have included collector names only for type material and for questionable 
localities. Corrected spellings and other changes are included within brackets, [ 1. The 
following references were particularly useful in clarifying many of the old and 
obscure localities: F.M. Brown (1941); Selander and Vaurie (1962); Fairchild and 
Handley (1966); Lamas (1976); and K.S. Brown (1979). K.S. Brown's appendix (1979) 
is an excellent gazetteer for old Lepidoptera collection localities in Central and South 
America. 

1 was able to locate the original type material for all names used in this study 
except chionopus Draudt, chrysitis Gufrin, and Imcost^ima Perty. Dr. Schroeder at the 
Sendcenberg Natur-Museum in Frankfurt suggested (pers. comm.) that the Draudt 
type was probably lost during World War II when the collection was destroyed. 
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An exclamation point (!) before the name indicates I have examined the type 
specimen. A label has been attached to all specimens I have identified. 

By fax the latest collection <rf adults is located in London (BMNH). Other 
excellent representations are to be found in Munich (SMM) and Washington, D.C 

(USNM). 

No attempt has been made to include all species citations in the literature 
references. The taxonomy of the genus has been in such a confused state for so long 
that many of the names used in the literature are unreliable. I have attnnpted to cite 
all generic changes and aiQr references to subsequent usage of a name when it was 
clear the authors were referring to the same species. Since the most reliable 
identifications were based on features of the male genitalia, I have illustrated 
appropriate characters and included a key. Identification of properly associated 
females may sometimes be problematical, nnce data for all spedes is incomplete. I 
have illustrated characters In the female genitalia which were useful in separating 
species. A comparison of these figures with a specimen at hand should identify a 
species as i envisioned it. 
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NOMENCLATURE AND 

TAXONOMIC HISTORY 



Hiibncr established Macrocneme in 1818 with two included species, maja and 
Ituies. No author was given for maja. and lades was cited from a Fabrician work 
(1781) without reterence to Cramer. In the Verzeidiniss Hubner corrected these 
oversets (1819), with ma/a dearly attributed to Fabricius and lades to Cramer. 
There is no question which species Hftboer was transferring to Macnxatane, and I 
consider his iinattributed maja to be a lapsus rather than a primary homonym. 

The generic synonymy for Macrocneme is not complicated. Only two other genera, 
Copaena Herrich-Shaffer and Poliopastea Hampson have been associated with the 
genus. At present no genera stand in synonymy. Kirby (1892) considered Copaena a 
synoiqrm of Macpocneme on the basis that ma/or F. was the type of Maatxneme. 
Many of the plates for Herrich-Shaffer's work (1850-[1869]) were published after the 
text. Copaena appeared first in combination with scapularis Herrich-Shaffer on the 
dust wrappers for the plates ( \H55) and then in combination with maja in the text 
(1856). The earlier combination makes scapularis the type of Copaena by monotypy. 
Most recently. Field (1975) has considered Copaena to be a junior synonym of 
Anddhkals Hubner, which is not closely related to Macrocneme aocordmg to the male 
genitalia. 

Fleming placed Poliopasrea in synonymy with Macrocneme in 1957. dismissing as 
variable the palpal and venational characters which Hampson had used to separate 
the two genera. He formally transferred only P. plumbea Hampson to Macrocneme 
— but since it was the type, all induded spedes were presumabfy also to be 
considered in Macrocneme. There were five: coelehs Biyk, obscura Wallengren, pava 
Dognin, vidua Br\'k. and viriciis Druce. Besides plumbea. only coelehs and obscura 
were formally returned to Poliopastea when the genus was reestablished (Dietz and 
Duckworth, 1976). 

M. pava, vidua, and widis were anomalous, and were left in Macrocneme pending 

further study. With the completion of the present review it is apparent that none 
should be considered in Macrocneme. and they iiave been formally removed, (see 
Species Transferred from Macrocneme). 

At the thne of the last ctenuchid catalog (Zen^, 1912), 42 species names were 
assodated with Macrocneme. In the interval between 1912 and 19S7 (last new spedes 
described), 16 names were added. Fleming's synonymy of PtUhpastea (6 spedes) 
brought the total to 64. Aside from the three anomalous spedes mentioned above, 
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the placement of these names fell naturally into three genera. Poliopastea Hampson 
was reestablished with 33 names transferred bom Macrocneme^ and virUUfusa Schaus 
and mgmxHms Schrottlqr were associated with Horama (Dietz and Duckworth, 1976), 
while 29 names remained in Macrocneme (sensu stricUi). The disposition of these last 
29 names within the body of the text is as follows: 



11 valid spedes: 



adonis Druce, auriferci Hampson, chrysitis Gudrin, 
coerulescem Dognin, cupreipennis Walker, cyanea 
Butler, inunanis Hampson, lades Cramer, 
leuaxs^na Perty, thyra Mfiscfaler, thyridia 
Hampson 



new synonyms: 



aunoa Walker, bolivuma Draudt, cMonopus 

Draudt, chiriqukola Strand, cinyras Schaus, 
deceptam Draudt, inlacta Draudt, spinivalva 
Fleming, yepezi Forster 



conliiujing 
synonyms: 



affnis Klages, ulbiventer Dognm, euphrasia 
Schaus, guyanensis Dognin 



names removed 
from synoi^y: 



ferrea Butler, ide Druce, s&niviridis Druce 



1 subspecific name 

removed from 
synonymy and 
reinstated as valid 
spedes: 

1 type spedes: 



cabimensis Dyar 
maja F. 



In addition, chlorata Dognin was found to have been misplaced in Caloionos. It 
is treated here as a synonym oi thyra. For species previously undescrilied. 14 new 
names have been proposed, bringing the total number of species considered valid to 
30. 
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GENUS MACROCNEME HUBNER 



Macrocneme Hubner, 1818:15, pi. [12]« figs. 65 and 66 
Euchromia (Macrocneme), Walker, 1854:248 

Type species: Zygaena maja Fabricius, 1787, by subsequent designation, Kirby, 1892. 

DIAGNOSIS AND SYSTEMATIC PLACEMENT 

This genus is a remarkably uniform assemblage of blackish moths with blue to 
green iridescent wings that presumably mimic pompilid wasps. The color and pattern 
of iridescence, while diagnostic for some species, is too variable for reliable species 
recognition. Tbe genitalia sliould always be examined for species determination. 

The phyletic affinities are uncertain. Resemblance in overall similarity of the 
genitalia and in the external appearance suggest a monoph\ letic origin. Species pairs 
and assemblages are apparent (see sections below on Parallel Geographic Variation 
and Geographic Distribution), but are probably due to polymorphism, polytypy, or 
mimicry rather than phyletic Idnship. 

The phenotype is essentially the same for every species. The ground color is 
brownisli black, the hind legs are long and plumose, the wings are variously patterned 
with blue and/or green iridescence. All species possess white spots on the tips of the 
antennae, on the frons, at the base ot the labial palpi, at the base of the wings (above 
and below), on the abdominal venter and pleura, and on the first abdominal tergite. 

The male genitalia have two processes on the \alvae separated by a mesal 
sclerite. One is the clasper arm (dorsad) and the other is a soft, setose rod (ventrad). 
Most species have two aedeagal spines, the exceptions being thxndin with three; 
adonis, cabinie/isLs, durcuta, di/ysiiis, and iule with one; and iemii indis with a spatulate 
process rather than a distinct spine. The lateral margins of the uncus are flanged, 
although narrowly in pdcOas and thyridia.lht uncus is often aqnnmetrical, as are the 
tips of the clasper arms. The ju.xta is spined at the apex, except in those species 
where the distal margin cxiciid> onlv to the base of the ventral processes on the 
valvae, e.g., in aurijera, durcaia, imniMib, and m^gucybe. Only ihyra has a short juxia 
with a spiny patch at the left margin. 

In the female genitalia, the sterigma includes a modified seventh sternite in w hich 
the intersegmental areas between segments VI-VU and VII-VIIl are variously 
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sclerotized. The anterior apophyses are fused laterally into bulla-like structures. The 
lamella pustvagiaalis is an intersegmental sclente between segments VII and VIII. 
There k . always an accessory bursa, and the corpus bursae contains two 
scallop-shaped, spiny signa. 

A striking similaritv in habitus with species in Calonotos (C. verdivittata), Saiirita 
(S. bipunctu). and Pseudosphenoptera (P. triangidifera) suggests that the closest ally 
is a genus that remains to be defined. Aside from genitalic differences, these species 
differ principally in having hyaline spots on the wings and lacking enlarged hind legs. 
Even though PoUopastea Hampson has long been associated with Macmcneme, its 
difEeient abdominal morphology, including an unusual "ventral valve," suggests that 
a dose evoiutionaiy relationship is not iilcely (see Dietz and Duckworth, 1976). 

DESCRIPTION 

Last Instar Larva (see Figs. 189-192) 

Length 20-35 ± mm; head yellow, black, or w ith prominent dark mesal band; all 
segments with dark plumose setae in tufts; cuticle ground-color grey to black; 
s^ment margins often bordered with yellow or spotted; vemicae bases well 
sclerotized, often iridescent blue or green; dense black verricules on segments Al 
and A7; long white setae from T3 and A8; extra-long, black 'sctal tufts projecting 
forward from T2. See thyra, coerulescem, or tliyridia for additional details. 

Larval CSiaetotaxy (see Fig. 4) 

Cervical shield with secondary setae to either side t)f XDl and XD2 along 

margin; Dl and D2 of shield without secondary setae; Dl, D2, and SD2 combined 
as single verruca (D + SD) on T2 and 13; dorsal verrucae Dl small and contiguous 
<Mi Al but separate on A2*A8; verruca D2 promin^ on T3-A8; D and S3D jdned 

on A9 to form large verruca; SDl and SDZfrom single pinaculum on Tl; SDl of T2 
and T3 associated with small pigmented pit ventral to basal socket; SD 1 and SD2 
fused on A1-A9 forming verruca SD; L1-L3 fused on T1-T3 and A9 forming verruca 
L; L1-L3 forming separate verrucae on A1-A8; verruca LI usualfy small but enlarged 
and modified as black tufted verricules on Al and A7; verruca L2 often slight^ 
larger than verruca LI and modified as verricuie on Al; verruca L3 prominent and 
larger than either LI or L2; verruca SV small but distinct on Al, A2, A7-9, but 
indistinguishable from setae on prolegs plates of A3-A6; verruca V tiny, basomesad 
of coxae, united on Tl, separate on T2 and T3, slightly larger and disthKt on Al, A2, 
A7-9; abdominal crochets 15-19; anal crochets 13-16. 

Adult 

Head: Brownish blade to black. Eye diameter of males averages 0.2 mm larger 
than females. Antennae in both s«tes bipectinate beconung dentate distally, scaled 

dorsally, tips white, pectinations longer in males than in females. Frons smooth with 
white spot below each antenna. Pilifers well-developed. Ocelli present Occiput 
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metallic scaled. Maxillan, palpi minute, 1 -segmented. Labial palpi 3-segmented, 
upturned or porrect, occusiunutly reaching antennal bases; segment I rough-scaled 
«dth basotateral white spot; segment II smooth or with slightly raised scales on inner 
suifaoe, occasional white irrorations on outer suiface; segment m short, sometimes 
obscured by scales. 

Thorax: Brownish black to black, with iridescent markings on disc, pectus, tegulae, 
and patagia; thin, non-metallic, hairy scales overlie and obscure iridescence on disc 
and pectus. Tymbal organ present on anterior margin of metepistemnm. White qiots 
ahvays on subdorsal and sublateral edges of patagia, on proxiinal, mesal, and lateral 
margins of foreooxae, on meso- and metapleura, and trochanters; white spots 
frequently on propleuron. mid- and hindcoxae, and underside of tegulae. l egs, 
especially forecoxae and all tibiae, streaked with iridescent '^calc'^: hind legs 
appearing enlarged due to elongate scales in double rows on tibiae and a single row 
on tarsi; tips of hind tarsi either black or white. Forewing length, 14-24 mm. Wing 
ground-color usualfy brownish black, sometimes more strongly black or brown 
depending on the species, population, or age of specimen: iridescent scales 
prominent, but pattern and color variable; forewing with two basal white spots above 
and one below; retinaculum often white; hindwing with ill-defined white patch at 
humeral angle above, small distinct spot below; in hindwing Cu, and Cu^ united but 
forked at termen, M, rudimentary with only trace of vein from termen. 

Abdomen', dark green to black with dorsum usually suffused with metallic green 
or blue; iridescence dull or shiny, cither entirely covering dorsum or as three thin, 
longitudinal stripes; iridescence of venter restricted to lateral margins; basal tergite 
brownish black to black, with paired subdorsal and sublateral white spots and an 
occasional small metallic dot at center prespiracular, counter tympanal hoods 
forming lateral bullae on ba.sal tergite: basal pleurite white-spotted, remaining 
pleurites with spots variable: venter usuaih wiih mesal series of white spots, often 
obsolescent caudally, or entirely white; bilobed intersegmental invagmation (gland?) 
between stemites vn and Vm in males. 

Male GenUeMa (see 5): prominent, heavily sderotized; valvae sinqsle with 2 
dorsocaudal processes, the uppermost the strongly sclerotized "clasper" arm, 
variously shaped, usually asymmetrical, the lowermost weakly sclerotized, rod-like, 
occasionally recurved, with long setae sometimes interspersed with long-shafted 
scales; mesal sclerite between clasper and lower process often with tiny protuberance; 
juxta and dorsum of uncus usuadly a^mmetrical, with diagnostic shape for each 
species; saccus absent; dorsum of aedeagus sclerotized b^ond attachment to 
diaphragma and flat sclerotized, with 1-3 spines laterally; vesica of 3 membranous 
bursae with some sclerotization at origin of apical bursa. 

Female G&atalia (see Figs. 134 and 135): sterigma formed by modifications in 
sternites VII and VIII and associated intersegmental membranes; shape of sternite 
VII often diagnostic, generally scutiform or inversely triangulate, with apical margin 
often skewing to left of midline; pleurites encircle from sides: intersegmental cuticula 
between VI and VII often modified, either as a broad, sclerotized depression, as 
well-defined pockets (often in pairs), or as small, irregular sderites; ostium encircled 
with lamella antevagiiialis, the sclerotized inner and outer folds of sternite VII and 
lamella postvaginalis an irregularly ovate sclerite between segments VII and VIII, 
often decurved at ostial opening; sternite VIU strongly sclerotized with a prominent 
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protuberance and usually 2 thickened plicae at center, lateral margins terminate in 
bulbous pockets that sefve as the anterior apophyses; ducttis bursae short, broad, 
usually nonsderotized; small blind pouch or thickened plicae often evaginate from 

dorsal wall of ductus bursae; accessory bursa at right, long-stalked, with wide, 
geniculate base; ductus seminalis usually arising dorsocephalad near inception of 
accessory bursa; bulla seminalis present; corpus bursae membranous, usually in 
concentric pUcae; signa ahmtys of 2 opposing, scallop-shaped patches witfi recumlxmt 
spines. 



VARIATION 

All species show individual and ^ographic variation in the color and pattern of 
wing iridescence. Within a population the color can vary from bhie to green or be 

a mixture of these colors. In the forewing. the metallic scales may suffuse over the 
whole wing or be confined to the basal half, with the iridescence entire or 
interrupted by a variable black streak ironi the busul angle. In the hindwing the 
discal area may have iridescent scales present or absent depending on the population. 

Clinal variation is evident in Macrocneme durcata and aAimenas and will 
probably show up in other species as they become better known. 

Only one species is sexually dimorphic in color and pattern of wing iridescence. 
In females of M adonis the iridescence is bright blue and reaches the apex, whereas 
in males it is green and seld<Mn extends beyond the toA of the odl. 

There is some variation in the shape and size of various parts of the male 
genitalia, especially the juxta, clasper arms of the vaivae. and the aedeagal spines. 
The shape of the 7th sternile, especiallv the caudal margin, varies in females, but not 
sufficiently to prevent recognition. The number of spermatophores found at the base 
of the accessory bursa varies between 1 and 3. 

Males are invariabfy whiter than females on the underside of the thorax and 
abdomen. Whenever the pectus, proximal leg segments, and abdominal venter are 
strongly white in males, the corresponding markings in females are usually reduced 
to small white spots or absent. 
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While the adults of Macrocneme are readily recognized in the field and seldom 
ignored by collectors, little of their natural history is recorded. Most published 
observations comment primarily on the mimetic resemblance of the genus lo 
pompilid wasps in genora such as Pepsis^ PompiUus, or SaUu^-Oyptochdhts] (Seitz, 
1890; Schiottky, 1909; Kaye, 1913; Moss, 1947). More recent studies have treated 
adult habits, palatability, and warning displays in selected species (Beebe and 
Kenedy, 1957; Blest, 1964). 

Only two accounts are available concerning the early stages. The earliest, by 
Mabilde (1896), describes the larva of M. iole and a later one by Jorgensen (1913), 
describes that for hdes. Unfortunately, iok does not occur in Brazil, so the identity 
of the Mabilde larvae is uncertain. Both descriptions appear to treat the same 
qiecies, and I consider them here as one under leucostiffm Perty. 

Host Associations 

Larval host-plant associations are scarce. Mabilde ( 1896) records M. uAe on two 
Brazilian plants identified by Costa 1-ima (1968) as LantOtta seUowiana 
[Verbenaceae] and Mikania mnuni [Compositac]. 

Recently, Daniel Janzen (unpub.) has reared Macrocneme tades from larvae 
collected in the wild on vines of Mesechites trifida [Apocynaceae] in Santa Rosa 
National Park, Guanacaste, Costa Rica (voucher tag 89-SRNP-340 [UPP]). This is 
the first record of a Macrocneme reared on this family, well-known for its poisonous 
secondary substances, (see section below on Defense for further discussion). All other 
host associations refer to adults which have been collected or observed visiting the 
plants listed in Table 1. 

A wide varieQr of etenuchids is attracted to these plants (Seit/. IQI6). Most likely 
in Macrocneme they serve only as nectar sources for the adults. The visits are 
infrequent, which suggests the associations are facultative. In other cienuchids like 
Poliopastea, visits by males to these plants are presumably required as a prelude to 
the production of pheromones used in mating (see section on Plant Attraction). 
There is no evidence that Macrocneme adults have similar requirements. I suspect 
these plant genera have little in common with the larval food-plants for Macnxnane. 
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Table 1. Inflorescences >^ted by Adults of Macrocneme. 



1 FamUy 


Genus * 


Macrocneme 
VisUor species 


Source 


Boraginaceae 


OmUa 


lades 


Opler (unpub.) 




Heliotropium 


adorns, lades 


Pliske (1975) 1 


Compositae 


Beuxhcffis 


? kiKostigma 


Jorgensen (1913) 




Baltimora 


lades 


Opler (impub.) 




Eupatorium 


7 kuatstiffna ^ 


Jorgensen (1913) 




Mdanlhem 


lades 


Opler (uiq>ub.) 




MoquifUa 


? leucost^a*' 


Jorgensen (1913) 




Senecio 


? leucostigma ** 


Jorgensen ( 1913) 




Veronia 


? leucostiffna ^ 


Jorgensen (1913) 




Acada 


7 teucos^fna^ 


Jorgensen (1913) 1 


Rubiaoeae 


Gaupa 


lades 


Opler (unpub.) 


1 Zingiberaceae 




"sp. nov." 


Beebe & Fleming 
(1951) 1 



a. For species names, see Adult Host Records under Af. lades and M. leucostigma, 

b. Cited Unit's, a probable misidCiUificatioii. 
c Cited as "ginger blossoms." 



Rearing 

Because inlorniaiion aboul the early stages of Macrocneme was scarce, I 
attempted to rear various species on an artificial diet. I included arctiids as well as 
Other genera of ctenuchids in order to compare differences in acceptability and rates 
of development between these closely related groups. 

Procedure: I began by collecting females at light and placing them in plastic bags. 
The bags were stored on shelves in an air-conditioned lah()rator\'(24" C) at the 
Department of Entomology, Universidad Central de Venezuela, in Maracay. Also 
included were leaf samples from various plant genera (see adonis Biology for names) 
and a small, cotton-stoppered vial with a weak solution of honey water. While the 
females showed no preference for the leaves, they often probed the moist cotton with 
their tongues. At oviposition the eggs were cut from the bag and placed on a diet 
contained in plastic "creamer" cups. Plant samples were initially included with the 
diet to test for possible preference on a natural host Hiis procedure was 
discontinued when the larvae did not move to the leaves, and no feeding was 
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observed. Upon hatching, the larvae were kept together until the first moult and then 
divided into lots of 3 to 5 individuals depending on ihcir rale of development. 
Moults were determined by the appearance of head capsules. These were removed 
with a moist brush and stored in sequence on stripes of sticky tape. The diameters 
were subsequently measured to determine the number of instars. The larvae Spun 
flimsy cocoons on the lid or side of the cups before pupating. The cocoon and 
enclosed pupa were placed in screened cages to await emergence of the adult. 

A broad-spectrum meridic diet was adapted from several proposed by Shorey and 
Hale (196S) and Schroeder (1970). (See Appendix for contents and method of 
preparation.) Lima beans were experimentally substituted for pinto beans without any 
noticeable difference in acceptability by the larvae. Processed (i.e.. toasted) wheat 
germ was supplemented with linseed oil to provide linolinic acid, an essential fatty 
acid in some Lepidoptera diets for proper emergence from the pupa (Vanderzant et 
al., 1957). Formaldehyde was added as a preservative and the potassium sorbate» 
methyl paraben, and tetracydme were included as mould inhibitors. Drying and the 
growth of surface bacteria necessitated replacing the diet at 5/6-day intervals. 
Increasing the water content and mould inhibitors proportionally by a third made it 
possible to maintain the larvae on the same diet for 12 days. The surface 
microorganisms were virtually eliminated by immersing the presoaked beans in 
boiling water and then removing them from the heat once the water reboiled. This 
procedure minimized the leaching of minerals and the destruction of the labile fats 
and proteins. 

Results: 11 ctenuchid and 8 arctiid species were reared to various stages of 
development The ctenuchids which produced adults were: Oymneiia flavitarsis 
Walk^, Hypoduuis dusia Druce, Macrocneme thyra Mdschler, Af. comUescais 
DogfUOtPoliopastea nigritama¥Lampson, and a Saurita sp. Final instars were seen for: 
Macrncneme tfnridiu Hampson and Foliopastea chrysotania Hampson. Others which 
initially accepted the diet but succumbed by the 3rd instar were: Macrocneme durcata 
n. sp., Histiaea cepheus Cramer, and tiisiiaea sp. 

The arctiids which produced adults were: Oatoplastu diluta Felder, ItatfuMia 
albipuncta Schaus, B. jJavidonata Hampson, B. specularisli.S^ and Mele.se rusMaHy. 
Edw. Species of Barints. Onnrrira. and Paraeudiaetus accepted the diet, but none of 
the larvae survived beyond the 3rd instar. 

Comment: The arctiids were easily reared on this diet. Ihey moulted regularly, 
seldom failed to complete development and emerge properly as adults, and had a low 
mortality rate. The ctenuchids, on the other hand, often refused the diet, moulted 
erratically, and often failed to pupate or emerge properly. Normal adults were 
obtained only for Gyniih lia. Hypocharis, and Saurita. The few adults that emerged for 
Macrocneme and PoUopasiea were deformed. The addition of linolinic acid did not 
improve their emei;gence. 

I suspect the oligophagous habit of ctenuchids was responsible for the erratic 
response to the bean-wheat germ diet. In Macrocneme the adverse effects of the diet 
usually showed up by the 5th instar. The rate of growth slowed, and a larva either 
failed to pupate or it Ungered between instars and fed erratically. Usually it 
succumbed while attenqpting to moult or pupate. Whether these delays in 
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development were due to nutritional deficiencies or to a change in the physical or 
chemical condition of the diet is unknown. 



Early Stages 

Information on the early stages of Macrocneme is based on material seen from 
the following species: 

1. Egg: adonis, cfirysitis, coerulescens. durcatcu orichalcea, thyra, and thyridia. 

2. Larva: chrysitis ( 1st instar), coerulescens (full-grown larva), durcaia (3rd or 

4th instar), orichalcea (exuvium only, f.g.l.), thyra (f.g.l.). thyridia (f.g.l.)' 

3. Pupa: comdescms, orichalcea, (shell only), and thym. 

(For detailed descriptions of these stages see the individual species.) 

Ovipositiun: Natural site unknown, in the laboratory, field-collected females 
oviposited in plastic bags, laying eggs m small dusters of 8>1S eggs arranged in short 
rows or occasionally singly. The greatest number of eggs laid by one individual was 
45 (A/, coerulescens, RED rearing lot 2F75). Other females deposited as many as 41 
eggs (Af coerulescens. lot 1F75), 35 ( A/, tlnra, lot 13E75) and 28 ( M. durcata, lot 
6A75). All eggs were usually laid within 24 hours and the female would survive 2-3 
days subsequently. 

Egg: The egg is semi-spherical, white, pale yellow or pale green, and measures 
0.8-1.23 mm in diameter. It is transparent with tiny hexagonal reticulations over the 
surface. Approximately 24 hours before hatching, the dark mandibles of the larva 
become vii>iblc through the chorion and can be seen moving at least 12 hour» before 
emergence. Edosion occurs in 4-6 days, but may be delayed as long as 8 days. 

Larva: Upon hatching, the larva eats the chorion before moving to other food. 
After each moult it consumes its own exuvium, leaving behind only the head capsule. 
The first moult is readily delected by a change in the hcad-capsulc color (a darker 
brown to black) and by the appearance of secondary setae. By the third moult the 
basal sclerotuatioa of various venucae beamm strOdngly iridesomt green or bhie. 
By the fourth moult, black verricules appear on abdominal Al and A7; extra-long 
biaxk tufts extend forward on T2; long, paired, white setae extend from T3 and A8; 
and the head capsule again changes color. 

Larval development on the artificial diet was too erratic to determine with 
certainty the number of instars or the total development tune (egg to adult). The 
general growth pattern parallels that for another ctenudiid, Cenanidia buHeri [» 
Antichloris viridis Druoe] which Harrison (1959) reared on its natural host (bananas). 
I suspect the pattern of 6-7 instars developing over three weeks and an adult 
emerging 10 days later is common to many ctenuchids and is representative of 
Maavcneme. Apparently the number of instars and the onset of pupation are not 
rigidly controlled hi ctenuchids. Harrison found all Cemmidia larvae to pass through 
6 instars, and 90% to contimie on as 7th instars. Macrocneme larvae initiated 
pupation from 5th instar as well as from 6th and 7th instars. Some moulted 
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additionally to 8th and 9th instars but never pupated. Whether the inadequacey of 
the artificial diet forced premature pupation in the 5th instar or delayed it 
indefinitely in 8th and 9th instars remains unclear. The first occurrence of a mature 
larva does not necessarily signal the final instar. I consider the 5th mstar larvae of 
thyridia, comilescens, and tfiym to be mature, since the fourth moult (instar S) 
produces larvae with a dramatically different appearance (see above) that remains 
unchanged in ail subsequent moults. I cannot distinguish the instar number after the 
fourth moult except by slight ditterences in the head-capsule size. The variation in 
the number of moults makes it difiBcult to predict the final instar. Without additional 
data, it is not clear which instar is preferred for pupation, i.e., is the final instar. In 
Ceramidia there are apparent^ two "final* instars, with the 7th preferred. The same 
is probably true for Macrocneme. 

Pupa: Before pupating the larva spins a flimsy, semi-transparent cocoon with 
off-white to light tan silk. The larva methodically twists back on itself during this 
process to detach the black (and sometimes white) plumose setae from the 
abdominal verrucae, and inomporates them into the silk. According to Mabilde 

(IH96), pupation takes place among dry leaves and stems. The suspended pupa 
measures 13-16 mm in length and is visible through the semi-transparent cocoon. 
When fresh, the pupa is bright brownish yellow, with the appendages and abdominal 
segments outluied in Made The aposematic resemblance to HymenqMera is strikmg 
(see Figs. 193-194). The color darkens before emeigenoe, but the black banding 
remains apparent. Bernard! (1^73) reports similarlv colored pupae in Saurita and 
Metaloba, and suggests they are unpalatable and v\arningly-colored as a mechanism 
to ward off predators. The duration of the pupal stage is probably 10 days (see M. 
latcostiffna\ although my laboratcMy>reared specimen of A#. coendescens emerged in 
12. 

Adult 

Seasoned Occurrence: Collection records show adults are present in every month 
of the year. Fig. 3 illustrates the abundance of species fluctuating by month. I 
suspect this variation is influenced by the relative abundance of the host-plant during 
wet and dry seasons, since the tropical rain and semi-evergreen forests in which 
Macrocneme occur are, on the average, drier between June and October than 
between December and May (Eyre, 1968). The relative availability of Macrocneme 
corresponds to these periods, with the largest number of species (23) flying in 
December and the fewest (14) during June. Whether this correlation is a seasonal 
response to food-plant availability is unknown. Knowledge of the host-plant should 
eventually clarify the mechanism. 

Generations: While there are no data avaUable on the number of generations per 
year for Macrocneme, the frequent^ of adults throughout the year suggests that 
multivoltinism is universal in the genus. \f. hnhellis and mclanoprzci are known from 
too few specimens to be able to predict multiple generations. Dates for jf^rrea and 
liabroceiadon are scant, but adults appear over a span of four months, suggesting that 
more than a single generation occurs. Of the remaining 25 species, all occur in six 
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Table 2. Sex Frequencies in 30 species of Macrocneme 





FREQUENCY 


SPECIES 




Sex Ratio 




Total 
Seen 


T 

Male 


TV 

Female 


M :F 


adonis 


452 


58 


42 


3:2 




920 


57 


43 


3:2 


thyra 


565 


62 


3S 


3:2 


chrysitis 


333 


41 


59 


2:3 


iole 


190 


38 


62 


2:3 


cabimensis 


62 


43 


57 


2:3 


iJurcala 


146 


38 


62 


2:3 


onchalcea 


45 


49 


51 


1:1 


auritera 


53 


49 


51 


1:1 


thyndia 


117 


57 


43 


3:2 


coenilescens 


248 


83 


17 


4:1 


semiviridis 


62 


58 


42 


3:2 


opooieasis 


26 


62 


38 


3:2 


umvflfdia 


31 


55 


45 


1:1 


inunanis 


64 


72 


28 


3:1 


babroceladoQ 


17 


100 


** 




tarsiq)eoci 


22 


91 


9 


10:1 




2 


too 


•* 


** 


ZDligonaLa 


36 


75 


25 


3:1 


imbcUi- 


j 


1 1 






KHji!l|U.-in _ ■ ■ ' 1''. -i ■ 1 


lfUv.t).stis:nia 




^' 


4'-' 


i : 1 


bestia 


28 


46 


54 


1:1 


qraoet 


30 


53 


47 


1:1 


cupmpMuus 


44 


73 


27 


3:1 


felTM 


4 


75 


25 


3:1 


megacylM 


13 


77 


23 


3:1 


oonno 


47 


74 


26 


3:1 


pelotas 


32 


73 


27 


3:1 


maja 










Totd 


4326 


57 


43 


3:2 


** Date not available. 

*** Ueotiiy uncertain; i 


females un 
gee text die 


laiown. 
oueaion. 
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or more months of the year, records lor 17 of these (689r) appear in at least nine 
months and 7 (289t) are found year-round. The generation ume is probably similar 
to that for Cemmdki le., 4-6 weeks depending on the season and availability of food 
(Cevallos, 1957; Harrison, 1959). Even when reared on an inadequate artificial diet, 

one female of Af. coerulescem (RED lot 8K74) emerged within 60 days, indicating 
that at least six generations are possible within a year even under adverse growing 
conditions. Whether this number is affected by a diapause, especially in the drier 
semi-evergreen and deciduous forests and the cooler montane forests is tmknown. 
Given the year-round availability of most of the species I suspect the life cycle does 
not include a diapause. 

Active Period: As many as 8 species may fly together, though not in equal 
proportions. One species usually is commonest and the others cotnparatively scarce, 
occurring only intermittently. Of 81 examples ol Macrocneme collected over a period 
of a week in May at Guatopo National Park, Venezuela, 64% were M thyra (17 
males, 35 females) and the remainder were divided as follows: 12.3% adonis (3,7), 
n.yi durcata (3.7). 2.59^ coerulescem (2.0), 5% aunfera (1,3), \2% lades ( I.O). 1.2% 
senuviridis (0.1). and 1.29<r thyridia (0.1). Among these species, appearances are so 
deceptive that the presence of an uncommon species is easily masked. Failing to 
detect a species is especially true when males are not available. The synonymy of 
spuuvtdm with aunfera illustrates the taxonomic problem aeated v^en miedes are not 
available. The occurrence of thyridia in Guatopo was discovered only because the 
larva was different. No males were available, and the single female resembled a 
small version of thyra. Only when the genitalia was examined did the association with 
tf^ridia become evident. 

Sex Ratio: Collections of adults <^n show a sexual bias. On an individual basis, 
16 species show some degree of male bias, while 4 (chrysitis, lofe cabimensis, durcata) 
favor the female, and 6 (ancaverdia, aurifera, bestia, cyanea, leitcostignia. orichalcea) 
are essentially unbia.sed. Three species {huhroceladon. inihellis, melanopeza) are 
obviously male-biased, as we lack any information about females. 

Among the abundant species (< 100 specimens) a 3:2 sexual ratio is usually 
maintained whether the bias favors males or females. Only in M. coerulescem and M. 
leucostigtna is the ratio appreciably different. In .V/. leucostigma the unbiased 1:1 ratio 
is not surprising considering the large sample size (n=670). In M coendesccns the 
high male-bias (4:1) is probably characteristic of the species, and supports my own 
experience that coerulescens females are particularly scarce at light. The same may 
be true in Trinidad for M. thyra where Beebe and Kenedy cite the species as highfy 
male-biased. Out of 326 individuals collected, only 10 (3^^/) were female. The 
difference in ratio from that given in lable 2 is not readily explained, i have never 
seen other species as strongly biased. 

Among the less abundant species (> 100 specimens) showing a male bias, the 
ratio of nudes tu females varies from 3:1 to 4:1. These are higher than the average 
for the genus, probably because males are easier to identify than females. In the case 
of M. tarsispecca, the 10:1 ratio results from our uncertainty about the female's 
identity. I suspect that as the females become belter known most of these species will 
eventually show only a slight male-bias or prove to occur inequal numbers. A male 
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bias in light-collected LepiUoptera is not uncommon and is probably an artifact of 
the collecting method. 

Oiriously, the three Central American ^ledes {duy^is, iole^ and adumenas) 
appear to be linked by a female-collection bias. I am uncertain whether the common 
occurrence of a female bias is merely coincidental or of phylctic significance. These 
three species are the most closely related by genitalia in the genus; hence a common 
link in their activity behavior is likely. 

Mipations: On occasion, emergence in Maavcneme is synchronized Single species 
have been observed in large numbers at light This behavior is reported for A/. 
c/irysitis and M. iole. Duriniz the day adults usually fly alone, but Beebe and Fleming 
(1951) have recorded a gathering of 24 individuals (species unknown) migrating 
through Portachuelo Pass in Venezuela. These migrations are infrequent and 
unpredictable, and I doubt that they are an inherent part of Macnxneme behavior. 
Tlus diurnal gregariousness was probably a chance occurrence resulting from one 
^cies emerging at the same time that conditions developed for a migration. Two 
other species {M. coemlescens and A/.[?J yepezi) were seen at the same time in low 
numbers (n=l, n=3 respectively). 

Defense 

Plant Attraction and Palatahility: Many ctenuchids are strongly attracted to plants 
containing pyrrolizidine alkaloids (PA's) and cardiac glycosides (CG"s) (Rothschild, 
von tuw, and Richstein, 1973; Pliske, 1975). These secondary plant substances are 
distasteful to predators and highly poisonous. While the borages and composites 
listed in Table 1 contain these toxins, the infrequency of visits by adult Macrocneme 
suggests that the attraction is unrelated to their chemical defenses. Heliotropium is 
a PA-containing borage that has often been used to attract ctenuchids (Hagmann, 
1938; Moss, 1947; Beebe, 1955). yet Beebe and Kenedy (1957) report that 
Macnxneme is not attracted, and Pliske (1975) records onty infirequent visits by Ml 
adonis and M. lades. The function of the attraction in ctenuchids is not understood. 
Rothschild et al. (1973) suggest that both sexual attraction and defense are involved. 

There is no evidence that toxins play a role in sexual attraction in Macrocneme, 
though they certainly must in other genera. 1 have previously separated Poliopastea 
from Maavcneme by their possession of a large ventral pocket on the abdomen 
(Diet/ & Duckworth, 1976). The pocket is full of hair scales which I presume are 
involved in the mating process. The finding by Pliske (197?) that only males of 
Poliopastea visited the PA-containing plant Heliotropium suggests that they, like 
danaids (Boppre, 1978), are obliged to visit such plants as a means of acquiring 
necessary precursors for pheromones used during mating. 

If there is a benefit to Macnxneme from the ingestion of plant tindns, it k 
probably as a predator deterrent. As Rothschild, Aplin, et al. (1979) suggest for 
arctiids, the larvae of Macrocneme may be opportunists, storing PA's if they occur in 
food plants encountered during the larva's perambulations. The known host-plants 
fbr Macnxneme contain both PA's (Mikanui) and CG's {LantanOt Mesechites) (see 
table in Rothschild et aL, 1973.) The pairing of these two toxins agrees with 
Rothschild's observation (1973) that some ctenuchids seem to favor "pairs of toidns." 
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The significance of this pattern is not known, although ease in storage is suggested. 
The outcome from their ingestion is a distastefulness that protects the larva and 
I>resiuiiably the adult 

We now know three host-plants for Macrocnane. Each is from an unrelated 
family, i.e., Mesechites (Apoc\'naceae). Mikania (Compositae), and Lantana 
(Verbenaceae). This host-plant relationship conforms to a pattern suggested by 
Rothschild (1973) for aposematic insects that sequester toxins. Here, insects (even 
from the same subfamily) will select isolated genera of plants from utirelated families 
sharing the same seoondaiy plant substances. In effect, their host-plant selection 
establishes a Mullerian mimicry complex where all the ^ledes become unpalatable 
models. Such an association between Macrocneme and some species of Poliopastm 
is suggested by the recent discover^' that larvae of both genera feed on the same 
species of Apocynaccae. Janzen (unpub.) has reared two species of Poliopastea on 
Mesechites trifida. The adults are deceptively similar to each other and have often 
been confused with Macrocneme species. In one (82-SRNP-615 [UPP]) the emergent 
male has white-tipped hind tarsi, and in the other (84-SRNP-372 (UPPJ) the hmd 
tarsi are black. These minor differences often indicate distinct taxa. 

Predators vary in their response to the distaste fulness of Macrocneme adults. In 
experiments by Beebe and Kenedy (1957), ants avoid freshly dead specunens, but 
frogs, lizards, and manttds will occasionally eat them. Cdfus monkeys will reject them 
(Blest, 1964) and birds will assiduously avoid them even to the point of an escape 
response (Beebe and Kenedy. 1957). 

Mimicry: My observations confirm those of Kaye (1M13). Beebe and Kenedy 
(1957), and Blest (1964) that in both facies and behavior, adult Macrocneme are 
excellent mimics of pompilid wasps. Hi^ may also numic ichneumonid wasps, as 
suggested by Kettlewell (1959). The antennae are white-tipped and the base of the 
abdomen is white-spotted, giving the appearance of a con.stricted waist. The wings 
and abdomen are patterned with blue and green iridescent scales. The hind legs are 
long and heavily scaled (iience the name: macro = large, cneme =leg). The legs are 
carried downward and backward in flight. An adult fUes slowly in a direct line, 
wasplike, at the edge of forests, and along roadsides and streams, in bright sunshine. 
Beebe and Kenedy noted that captured adults, when released, will spiral upward 
fairly slowly or circle .several times before flying away. When they alight, the wings 
are held back at a 20" angle and flat. The hindwings are overlapped with only the 
mner margm visible. At the moment the moth settles the wings often vibrate slightly, 
and the antennae will wave momentarily. During walking, the movement is slightly 
jerky and the wings are held up and back at a 30° to 4(f angle. 

Sound l^roduction: Both sexes in every species possess tsmbal organs on the 
metepisternum (e.g., see Figs. 197 and 200). As in other ctenuchids, these presumably 
functioii to produce sound (Blest, 1964). An unsealed area along the fore edge of the 
sclerite is modified with a row of minute, transverse corrugations forming 
microtymbals. Each groove contains a single hair-scalc. the function of which is not 
known (See Figs. 195-196 and 198-199 lor differences in size). The average length of 
these scales appears to vary depending on the species. ITieir presence in every groove 
Is in contrast to the condition found in arctiids, where only a few of the grooves are 
occupied (Watson, 1975). When the microQnnbals (Figs. 195-200) are deformed by 
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a contraction of the thoracic flight muscles, they bucide to produce a series of 
ultrasonic dkks (Blest, Collett, and Pye, 1963). The exact function of these signals 
is not dear. Dunning (1968) has suggested that th^ are aposematic displays wfaldi 
warn of unpalatability to bats and other potential predators. There is no evidence 
that these displays occur in Macrocneme. M. adonis and M. thyra intacta [sic] are the 
only species that have been studied. Blest (1964) found they did not produce sound 
when subjected to tactile stimulation and recorded bat cries. Conceivably the tymbal 
oigan is no longer functional in Macrocneme. Many ctemichids appear to be switching 
from a totally nocturnal adstence to one that is partially diurnal. In this switch they 
have encountered a new predator, i.e., birds, and have had lo evolve a visual 
mechanism (mimicry) to survive. It is possible that with a change in life-style and 
predator type the nonvisual aposematic mechanism of sound has become obsolete. 
The lymbal oigan would then be a vestigial organ with no residual function. 

Scent-IXstributing Organs: All males have a bilobed pocket between the seventh 
and eighth segments of the abdominal venter (Fig. 132). Field (1975) reported a 
similar structure in the related ^cnerd A/Uichloris. Ceramidia and Ceramidioides. It 
presumably is an eversible gland that functions during mating. There is no 
infbrmation on the medianism invohred. My suspidcm that the gland operates at 
the same time the genitalia are extruded. As pointed out by Blest (1964), 
Macrocneme males are often seen with their entire genital apparatus extended. When 
the structure is fresh it is bright yellow to yellow-brown, leading Blest to suggest that 
it functions as a warning signal. Instead, this behavior may be a "calling mechanism" 
involving the distribution of a sex pheromone or possibly is a sensory receptive organ 
for the female pheromones as is known in other Leiridoptera. The male genitalia are 
comparatively large and heavy. When the genitalia are extended, the seventh and 
eighth abdominal segments become flexible and allow the intersegmental pocket to 
then be everted or at least partially opened for the release of a pheromone. There 
is a certain amount of wing>waving during this procedure, which Nest considered was 
aposematic behavior. Alternatively, it may be a method to aid in dissemination €A the 
pheiomone. 
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General 

Like many Huchroniiine ctenuchids, the ^caus Macrucfienie is endemic to tlie New 
World and is restricted mostfy to the tropical and subtropical regions of Latin 
America and Brazil in areas of high annual rainfall The genus ranges continuously 

from the southwestern United States to northern Argentina and eastward to the 
Atlantic perimeter of Brazil. The northern and southern extremities of the range are 
presumably limited by intolerance to the more temperate climate, with M. chrysitis 
being the sole representative at 29" N lai. ( l exas, USA), and M. leucostigma at 34** 
S lat (Buenos Aires, Argentina). High concentrations of species are found m 
Colombia (14), Peru (15), and Brazil (17) (see Fig. 1 and Map 3). While these 
concentrations are in part reflection of the geographical size of political units, they 
also retlecl the influence of historical changes in the creation of Quarternan, rcfugia 
(see Brown, Sheppard, and l urner, 1974; Haffer, 1979; Simpson, 1979). Only one 
species, M. thyra, is recorded from the Antilles, on Grenada, where it is probably a 
late invader from Trinidad. 

Distribution Patterns 

Aside from the 3 species M. adonis, lades, and thyra, which are unusually 
wide^read (Mexico to Brazil), the distributional patterns for individual species 
conform to three major geographical regions defined by K.S. Brown (1979) (For 
abbreviations, see Map 1): 

1. Northwestern (NW): Neotropical Mexico, Central America, northw^tem 
South America; also the interior valleys of Colombia, the Pacific coast of 

Colombia and Fcuador; the Caribbean coast of Colombia and Venezuela; the 
eastern slopes of the .Andes to the Scrram'a La .Vlacarena; occasionally 
reaching to the Guianas and into the Amazon as far as Manaus and the Rio 
Marailon. 

Associated species (9): M. clinsiris (Map 6) endemic to Mexico and Guatemala, 
replaced by /V/. iole (Map 7) in Costa Rica and Panama; M. cahitnemis (Maps 9 and 
10) from Belize to Ecuador, clinally variable, forms a mimetic complex with 
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M.semiviridb (Map 8) and M. uponiefisis (Map 10) in Colombia and Ecuador; M. 
coenUescens (xVlap 17) geographically variable, predominantly in Venezuela and 
Colombia; M, lades and M. tftyra (Maps 13-15) widely sympatric^ geognqphically 
variable; M. thyra rare north of Panama M. adonis (Maps 4 and 5), ^e oidy sexually 
dimorphic species. 

2. Amazonian Hyaiea (AB+ AN+GS): Orinoco Basin, the Tepuis, the Guianas, 
west to the Andes and south to Bolivia; may invade the Northwestern region 
in northern Venezuela, Colombia, and Darien of Panami; may exteosxvely 
invade central Brazil, occasionally reaching Espiritu Santo. 

Associated species (16): M. ihyra and M. ludes (Maps 13-15), broadly sympairic, 
radalfy variable with brown phenotype from old Guiana Shield; M. adonis (Maps 4 
and 5) occasional in Amazon, absent from Andes; M. ihyridia (Map 16) prevalent in 
eastern Venezuela and the Guianas, occasionally south to Mato Grosso, Peru, and 
Bolivia; M. aurifera, M. orichatceu (Maps 1'^ and 22) in the Gnianas, eastern 
Venezuela, Amazon Basin to Peni; M. durcaia (Map 20) geographically variable, 
coastal Venezuela, eastern Andes to Bolivia; M. ancavadia (Map 18) primarily 
Andean, oocasioiiaQy from the Guianas;M Aa6nxxla(iof^Af. tar^specMi, M, immanis 
(Maps 1 1 and 12), closely allied group, mostly Andean but M. immanis absent from 
Colombia; M. hodoquero, Af. imbellis. M. zongonata (Maps 21, 22. 23) predominantly 
Amazonian, with M. bodoquero occasionally reaching southeastern Brazil; M. 
melanopeza (Map 22) from single Peruvian record; M leucostigma (Map 27) conmion 
in southern Brazil and radiating westward to Penl 

3. Atlantic (BS + AT): sf)utheastern Brazil to Bahi'a. extending occa'iionally to 
Paraiba and Rit) Grande do Norte, occasionally crossing northeast to Pari, 
oitending frequently to the interior and south to the limits of dimatic 
tolerance, or restricted solely to the subcoastal Brazilian sierras. 

Associated species (12): A/, hestia, M. cupreipennis, M. ferrea, M. megacybe, M. 
morrno, M. pelotas (Maps 16, 23, 24, 26) endemic to southeastern Brazil; A/, cyanea 
principally southern Brazil, single record from northern Argentina (Map 25); M. 
adoniSt M. thyra, M. lades (Maps 4-S, 13-15) only occasionally in southeastern Brazil; 
M. bodoquero (Map 21) principally Amazonian, with a single record from 
southeastern Brazil; ,V/. leucostigma (Map 27) primarily southern Brazil and northern 
Argentina, occasionally from Peni. 

Table 3 lists species according to major geographical regions. M. durcata and M. 

oricfmlcea are placed tentatively in the Atlantic region because the identification of 
two females of A/, durcata and one of A/, orichalcea from southern Brazil is uncertain. 
The disjunctions make me suspect the identifications are incorrect. Other problems 
include M. aurijera males, which are relatively common in I rinidad, but the species 
was described from Penii where males still have to be collected. M. bodoquero is 
predominantly Amazonian, but one male examined from Cantareira (S3o Paulo) has 
confirmed its presence in southeastern Brazil 



Copyrighted matsrial 



23 



Table 3. Biogeugrapiucai Dblribution in Macrocnenie 



SPECIES 


MAJOR REGIONS 


1 1 

ASSOCIATED 
QUATERNARY 
REFUOIA * 


Northwestern 


Amazonian 
Hyalea 


Atlandc 




X 




X 


A D DC KTU/ 

AB, dS, GS, NW 


2. lades 


X ^ 


X > > 


X 


AB. AN. BS. OS. NVN 


3. thyra 


X 


«-*- X > » 


■** X 


AB. AN. BS. GS, NW 


4. chrysitis 


X 






NW 


5. iole 


X 






NW 


6. scmiviridis 


X 






NW 


"7. cahimtfnsis 


X 






NW 


S. oponic-nsis 


X 






NW 




X — * 






N\\ , AN (.') [[ 


lU. uurcata 




X 




AN, N>V. Ob (/) y 


1 1 . thyridia 




X 




AB. AN, GS 1 


12. oricbalcea 








AB. AN, GS 1 


IB.aurifeni 




X 




AN, BS, GS 1 


14. ■Dcavefdia 




X 




AB. AN.GS 


IS. immuis 




X 




AN 


16. babrooelKlaii 




X 




AN 


17. tarrispeccs 




X 




AN 


18. iiKlaiK'p'w.iUi I 


\ 


AN 


19. zongonata 




X 




AB. AN 


20.iiiilMliu 




X 




AB 


21.bodoqueiro 




X-i-* 


X 


AB.BS 


22. leucosligiiia 




X*-t- 


X 


AN,BS 


23.beat» 






X 


BS 


24.cyaiMa 






X 


BS 


25. cupteipfiiiau 






X 


BS 


26. feinea 






X 


BS 


27. megacybe 






X 


BS 


28. iiiiMiiui 






X 


BS 


29. pcli)ta.> 






X 


BS 


30. maja 







?" 





». AB ^ Amazon Basin; AN > Andesa; AT » Adaotic: BS - Bnoilian Sbidd: GS sGuiaiMi Shield: 

NW = Northweslem. 
b. Species identity and type locality uncertain; see text. 
Anows « directioii of ta^atixM fnm suggested oeolefs of origin. 
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Table 4. Sympatry of Macrocneme species 

h\ political subdivisions (see Map 3) 





POLITICAL UNIT 


No. of 
SPECIES 


1. 


Rio de Janeiro, Bsuil 


9 


2. 


Sio Ptodo. final 


9 


3. 


Cundinamarca. Colonriwi 


8 


4. 


Mela, Colombia 


8 


5. 


Cochabamba. Bolivia 


8 


6. 


Aratiua. Venezuela 


7 


7. 


Miranila. Venezuela 


7 


8. 


Para. Brazil 


7 


9. 


Junin. Pcrii 


7 


10. 


Puno. Peru 


7 


11. 


San Martin, Peni 


7 


12. 


Antioquia, Colombia 


6 


13. 


Buyaca, Colombia 


6 


14. 


Valle, Colombia 


6 


15. 


La Paz, Bolivia 


6 


16. 


Santa Cniz. Bolivia 


6 


17. 


Anwmnnan, Biazil 




18. 


Santa Catarina, Biazii 


: 



M. cuerulescem is queslioned in the /Viiiazonian Hyalean Region due lo my 
uncertainty about the relationship of the disjunct blue Peruvian form to the 

polytypic(and perhaps cUnal) forms of M, coemlescens from Venezuela and central 

Colombia. The appearance as a disjunct morph in Peru makes me suspect that more 
than races are involved here and that the disjunction is an artifact created by 
insufficient differences in the genitalia to accurately determine laxonoinic placement. 

Sympatiy 

Except at the range extremities, two or more Macrocneme species often occur 
together. A high degree of sympatry is the rule (Maps 2 and 3). When broad political 
boundaries are subdivided into smaller units (states, departments, provinces) (Fig. 2), 
two or more species occur in 68% of the units. Concentrations of 6-9 species in 12% 

ofthe units (Table 4) are partially the result of collector bias, but a pattern emerges 
paralleling the peaks shown in Fig. 1 for the three major geographical regions. 
Sympatry remains high even when the species composition changes from one region 
to another. An apparent lack of sympatry (32%) is perhaps due to our inoomidete 
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knowledge of species distribuiions. The known overlap among species should increase 
as the Neotropical fauna becomes better known. 

Effect of Altitude 

The range of elevations at v\hich Mucrocnenw occur is defined cither by 
vegetation type or by the topography. None of the species i.s presently known to be 
restricted to a narrow altitudinal range. Instead, the occurrence of each is probably 
determined by the presence of tropical rain and tropical semi-evergreen and 
deciduous forests (see Eyre. I%8). Their uppermost limit is the tropical montane 
forests of tlie Andean Cordillera. The genus ranges in elevation from sea level to 
1800 m (A/, durcaiu, Coroico, Bolivia) and to a high of 2800 m (A/, ancaverdia^ 
Riobamba, Ecuador). Occasionally species are recorded at low elevations within 
areas that are predominantly broad-leaved tree savannas. Here their presence most 
likely is restricted to the gallery forests. The southern Brazilian species occur mostly 
in the tropical forests along the coast and inland in the semi-evergreen and deciduous 
forests. They range in elevation from 50 m to 1400 m (A/, cyanea). The difference 
in range from the Andean species is due to the absence of high montane forests. I 
suspect most species would tolerate higher elevations, but have become so closely 
tied to their present vegetation types that they are unable to cross vegetation barriers 
to the west where the host-plant is absent. Only M. leucostigtna has successfully 
crossed both mixed evergreen forests and pampas regions to reach the higher 
montane forests of the Andes. A possible mechanism is that M. leucostigmu is either 
polyphagous or is associated with a host-plant that is not restricted to tropical rain 
and semi-evergreen vegetation forests. 



Table 5. Hndemi&m in Macrocneme Species 



SpfiCMS 


Nofth western 


Amazonian Hyalea 


Atlantic 1 


Total 


9 


16 


12 1 


Endemic 


6 


11 




% Eadejuic 


67 


68 


38 



Endemism 

Most species of Macrocneme are restricted to one major geographical region 
(Table 5). While some are widespread within a given region and require careful 
examination for identification, others are so narrowly restricted that the locality will 
often automatically eliminate certain species from consideration ui an identification. 
Seven species from southeastern Hra/il are so narrowly endemic that their 
identification from localities beyond the coastal stales would be suspect. From 1 abies 
5 and 6 it is evident that endemism is high. Only 5 species (17%) cross to a second 
region, and 3 (10%) traverse all three regions. Although not endemic, these last 3 
species (Af. ademis, M. lades, M. thym) are more concentrated in the Northwestern 
and Amazonian regions than in the Atlantic Most likely they are limited in 



Co(. , y :od material 



26 



Vmmsty of CMfnnia PubUcalhns in Entomology 



distribution more by climatic or host-plant considerations than by geological events 
which appear to have influenced the limits of the more narrowfy endemic species 
(see Haffer, 1979, for smmnaiy). 

Differences in size of geographical area obscure the fact that the more narrow^ 

endemic species occur in about equal numbers in the three major regions. Southern 
Brazil has the most narrowly endemic group with 8 species, 7 from the coastal states 
and one (M. leucostigma) that has radiated extensively into the interior. In the 
Amazonian Hyalea region, the most narrowly endemic species are either strictly 
Andean (A/, habroceladon, M. tarsispecca, M. immanis, M. melcuiopeza) or Andean 
with an Amazonian element (A/, imhellis, M. zongonata). In the Northwestern region, 
M. iole replaces M. chnsitis in Central America, and where M. semiviridis, M. 
oporuemis, and M. cabitneiisis are narrowly restricted in Colombia and Ecuador, only 
M. senumkUs extmds ei^ward to Venezuela, and Af. ced^nunas northward to Belize. 

Tabic 6. Relationship of Mii^ n li ncfUt' Snccics anicinL' M;iii'-:" rioographical Regions 



1 S|p6cm 


NoflhwMlBni 


Amazonian 
HyalM 




Attaotic 


i " 
Northwestern b 

c 




3 


3 




17 


13 




33 


33 


a 

Amazonian b 
Hyde* 

c 






5 






18 






42 


a 

AttiBtic b 


















- 



a = Speci«»> common tu both; b = Total species not common to both; c = Percent 
lelatMOfliup. Penxnt calculated bydhridiqg''a" bgrthe Soulier total of endemk ^Mcies 
(from Table 4) betwen two v^ioiiB to oonect for dilfenooe in fanoistic size. 



Endemism on a broader scale can be illustrated by comparing pairs of major 
geographical regions for the number of qiedes held in common and separately. As 
one might expect, the percent relationship decreases the more distant the regions arc 

from each other (Table 6). The Northwestern region has the same relationship (33%) 
to both the Amazonian Hyalea and the Atlantic, due to their sharing the same 3 
species. The higher relationship (429b) between the Amazonian Hyalea and the 
Atlantic region is in part a resuh of their contiguous border, and they share 2 
additional species. A/, bodaquem and M. leucostigma. If the questionable records for 
M. oriclmlcea and A/, durcata are included, the relationship is 58%, which is not a 
surprising faunistic affiniQr between contiguous areas. 
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Distribution Centers 

An anafysis of endemism suggests that Maaocnane has radiated from certain 
centers. Maps 2 and 3 illustrate species concentrations by political subregions. Hiese 

areas correspond remarkably well to the Ouarternary refugia as proposed by various 
authors (see K.S. Brown. 1977 and 1979; Hatter. 1979: Simpson. 1979). These refugia 
are particularly useful when discussing races. Brown has defined 44 geographic 
centers of endemism. Since I have treated Macrocneme only at the species level, I 
have not attempted to associate each species into one or more of these narrowly 
defined centers of endemism. Rather. I have defined five refugia which correspond 
to species abundances, and which in large part parallel the limits of the major 
geographical regions. The principal exception is the Amazonian iiyalca, which 1 have 
divided into three sub-regions to better reflect geological events such as the Tertiary 
age of the shield areas and the uplifting of the Andes. Following are the refugia 
(Map 1): 

1. Northwestern (NW): Neotropical Mexico, Central America, and northwestern 

South America. 

2. Amazon Basin (AB): drainage system of the Upper and Lower Amazon valleys, 

the true Hyalea without the Orinoco. 

3. Andean (AN): eastern slopes of the Andes from ooastal Venezuela to 
Argentina; it differs from AB principally in elevation. 

4. &a^lian Shield (BS): south-central highlands of Brazil, including the Atlantic 

region (AT). 

5. Guiana Shield (GS): Orinoco Basin, including the Guiana Highlands and the 

plateaus west of the Tepuis. 

In Table 3 1 have assigned these refugia on the basis of a species' presence rather 
than strictly by region of greatest abundance. This method obscure the center of 
distribution when more than one region is involved. Where there is overlap, one 
region always dominates and is probably the major center of distribution. For 
example. A/, leucostigma is predominantly BS hut has radiated westward to AN. M. 
bodoquero is strongly associated with AB and only weakly with BS, due to a single 
record from Sio Paulo. M. thyridia and M. euaifem are most strongly associated with 
GS at)d ^^eakly with both AB and AN. M orichalcea and A/, zongonata are most 
strongly affiliated with AB. but have weak elements in AN. A/, coemlesccns is 
undoubtedly tied to NW and only weaklv so to AN if the blue Peruvian form is 
conspecific. M. durccua and A/, ancaverdia are strongly AN and weakly represented 
inGS. 

I would speculate that M adonis originated in Central America, where it is most 
commonly collected, and then radiated north to Mexico to the limits of climatic 
tolerance and south into continental South America, where it has become an 
increasingly less dominant form in comparison to its congeners the further it is 
removed from its center of origin. Its presence in Pemarobuoo and Bahfa is based 
on single male records. M lades and M. thyra ai^>ear to have originated ui the 
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Guiana Highlands and to have radiated westward into the I'ransandean (i.e., 
Northwestern) region. In response to a different dimatic regime they have undergone 
similar changes in appearance and remained ^nqiatric except north of Panami, 
where M. tkyra becomes scarce. 



Parallel Geographical Variation 

Clarification of taxonomic relationships has revealed that parallel geographical 

variation is exhibited by various species pairs and triplets. The underlying cause most 
likely is Miillerian mimicry, because species in these complexes share a high similarity 
in external appearance and are largely sympatric. Traditionally, Mullerian mimicry 
is upposed to function most efficiently when a great large number of individuals 
resemble a single phenotype. Polymorphism is considered a disadvantage, since the 
number of individuals protected by a single phenotype is reduced, as predators must 
learn to associate distastefulness with more than one form. Nevertheless, in 
Macrocneme all species are variously polymorphic and most remarkable are the 
mimetic conq>lexes involvii^ pairs ami trq)lets which vaiy in parallel Similar 
variation is well known in other groups, most notably heliconiid butterflies where in 
the genus Heliconius alone there are at least 30 morphs for two widespread species, 
H. melpomene and H. erato (Emsley, 1964; Turner, 1971, 1977: K.S. Brown, 1979). 
In North America Doyen and Somerby (1974) found tenebriomd beetles in the 
genera Otdocnemis and Eleodes exhibiting parallel polymorphism in 16 species and 
geographic races. 

In Macmcneme, parallel variation exists in the color and pattern of wing 

iridescence. Color changes are most obvious for four species occurring sympatrically 
in Colombia and Ecuador. Iliere are two forms, one blue to blue-green and the 
Other green to yellow-green. Li Andean Ecuadcw (Paramba) M. cabimensis, 
opcmknas, and %nz occur as a yellow-green triplet, and in Samo Domiqgo de los 
Colorados opomensis is found paired with ycJlow-green semmridis. In western 
Colombia, semiviridis occurs in a blue-green form with cabimensis (Nare; Cananche) 
and as a green form with thyra (Rio Dagua; Honda). In north-central Colombia (Rfo 
Opon), opomensis and semiviridis are again paired, but are blue-green. While I have 
not seen any pairs of aUrimensis and opommas from identical localities in Colombia, 
their pairing with semiviridis in various localities - e.g., Nare, Muzo, Cananche - 
suggests that all three will be found together as more material becomes available. 
Likewise, semiviridis is likely to be found in association with the yellow-green forms 
of cabimensis and thyra in Ecuador. 

Variation in wing pattern among spedes pairs is best exemplified where Uades 
occurs with tiiyra in the Guianas and with cabimensis in Central America. In the 
Guianas, the phenotype for lades mimics that of thyra in having a distinctly brown 
ground-color and a brassy sheen to the iridescence. Elsewhere in their largely 
sympatric ranges the ground color is darker brownish black and the color of the 
Iridesoenoe varies in parallel depending on the population, being blue for both 
spedes in Guatopo, Venezuela, and a mixture of blue and green in Choront Other 
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parallels are discussed for these species under the individual species treatments in 
the text. 

When cabbnms ceases to be associated with opankn^ and semmridis in 
Colombia, it loses its resemblance to these species and assumes an appearance much 
like lades when the two are qrmpatric in Central America. (See cabimenas for further 
discussion.) 

The formation of pairs and iri[ilcts varying in parallel may relate to the geological 
history of the region. Turner ( 1 '^7 1 j iiub suggested for the melpomene-erato complex 
that the effect of the glacial periods was to isolate populations, creatmg an 

environment in which local differentiation was initiated. Subsequent spread of these 
races during the interglacial periods resulted possibly in polymorphic hybrid areas in 
which related species, driven hv the selective forces of mimicry, came to resemble 
each other. This mechanism would appear plausible for explaining similar paired 
variation m Macroateme. 
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KEY TO SPECIES 

(Based on the Male Genitalia) 



la. JiLxta extending beyond base of ventral processes of vaivae (Fig. 5) 6 

lb. JuAla approx. level with or not extending beyond base of ventral processes of 

2a. Juxta with double-pronged margin (Fig. 60) durcata n. sp. 

2b. Juxta reduced to thin sderotized rod (Fig. 73) ................. aiirifeni Hampson 

2c. Juxta not as above ...................................................................................... 3 

3a. Juxta with spii^ patch in membrane at left ..................................................... 4 

3b. Juxta without spiny patch ............ ........................... ...5 

4a. Left spine of aedeagus strongly hooked .sinistrad at tip (Fig. 106) 

4b. Left spine of aedeagus not hooked (Fig. 57) . thyra MOscfaler 

Sa. Dorsum of uncus appearing inflated, lateral margins asymmetrically flanged 

(Fig. 121) ... .......... ^ . megacybe n. sp. 

5b. Dorsum of uncus not inflated, lateral maigins s^mnetrially flanged (Fig. 36) 

. ............... umnanis Hampson 

5c. Dorsum of uncus oarrow, lateral maiguis not flaoged (Fig. 93) 

.............. zongonata n. sp. 



6a. Aedeagus with 1 to 3 ^nnes present .. ........ ........ 7 

6b. Aedeagus without spines (Fig. 26) .... . . ............. sanMrldls Druce 

7a. Aedeagus with one dorsal spine .............„,.,.,„...,.,...,..«„„„„..„..„..........„.. 8 

7b. Aedeagus with two dorsal spines 11 

7c Aedeagus with three dorsal spines (Fig. 70) thyridia Fiampson 

8a. Spine of aedeagus at left mar^ of dorsum ^ 

8b. Spine of aedeagus at right margin of dorsum „ .......... 10 
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9a. Aedeagiis spine small, spatulate process present (Figs. 20a-b) .... iole Druce 

9b. Aedeagus spine prominent, spatulate process absent (Fig. 16) 

chiysitis (Guerin-Mdneville) 

10a. Dorsal process of valva uniquely bifurcate (Fig. 6), spine of aedeagus strong, 
directed sinistrad (1-ig. ^) adonis Druce 

10b. Dorsal process of valva distinctly concave at tip (Fig. 27a). spine of aedeagus 
small cabimensis Dyar 

11a. Dorsal processes (claspers) of valvae asymmetrical 12 

lib. Dorsal processes of valvae mostly symmetrical 18 

He Dorsal processes symmetrical, but tips long aad upturned (Fig. 3Ma) 

................... tarsispecca n. sp. 

12a. Hps of claspers acuminate, inner margin of left arm with spine-like process 

(Fig. 79) orichalcea n. sp. 

12b. Tips of claspers acuminate, but inner margins simple (Fig. 75a ) 

ancaverdia n. sp. 

12c Hps of claspers club-like or round, left arm longer than curved right arm .. 13 

13a. Uncus qrmmetrical, roimd, without lateral flanged maigms (Fig. 113) 

pelotas n. sp. 

13b. Uncus skewed to left when viewed dorsally. lat. margins asymnieiricaliy 
flanged 14 

14a. Juxta with spinose patch on inner membrane 15 

14b. Juxta without spinose patch . .................................................. 16 

15a. Lateral margins of uncus extending from narrow dorsum as subequal, convex 

flanges, the left distad to the right; apical margin of juxta incised at right 

(Figs. 125-126) ferrea Butler 

15b. Lateral margins of vmcus as unequal vertical flanges; apical margin of juxta 
not incised, fully spined (Figs. 109-110} . cyanea (Butler) 

16a. Dorsum of uncus with 2 vertical flanges; juxta with thumb-like flap at right 

(Figs. 101-102) lencostigina (Perty) 

16b. Dorsum of uncus with small, center flange; juxta with round margin at right 

(Figs. 117-1 18) cupreipennis Walker 

16c. Vertical flanges absent from dorsum of uncus . 17 

17a. Dorsum of uncus round; margins of juxta fiilly spined; spines of aedeagus 
small (Figs. 44-46) habroceladon n. sp. 

17b. Dorsum of uncus skewed strongly to left; jiLxta inci.sed at right, flap absent; 
right spine of aedeagus pronunenily S-shaped (Figs. 32-34) upuniensis n. sp. 

18a. Left spine of aedeagus large, pointed sinistrad 20 

18b. Left spine of aedeagus approximately same size as right spme, both directed 
dextrad ............................ . 19 
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19a. Juxta with 6-7 spines on narrow apical margin; left aedeagai spine stout, 

suiface spinulate; right spine stubby, surface smooth (Figs. 86-87) ... 

bodoqicn n. i^. 

19b. Juxta heavily spinose on broad apical margin, right margin indsed; left 

aedeagai spine with acuminate tipv right spine with blunt tip 

(Figs. 90-91) imbellis n. sp. 

19c. Juxta spinose on broad i^ical mai;gin« right margin extended into flap with 
maiigin ^nnes pointing in o]^)oate direction to those on left; tips of aedeagai 
spines similar (Fig. 98) ......................................................... melaiioiMni n. sp. 

20a. Left spine of aedeagus 4 times length of right spine (Fig. 131) mormo n. sp. 
20b. l-ell and nghi spines of aedeagus approximately same length 21 

21a. Margin of juxta incised on right, apex distinctfy extended at left, heavily 

spinose (Fig. 64) coerulescens Dognin 

21b. Margin of jixxta only slightly incised on right, a non-spinose Hap sometimes 
present, apical margin with patch of spines at left (Figs. 49-52a) ...................... 

lades (Cramer) 
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Macrocn&ne maja (Fabridus) 
ZygiBtam maja Fabridus, 1787:106 

Macrocneme maja.- Hubner (in error). 1S1<S:15. pi. [12], figs. 65 and 66 [ciied without 
reference to Fabridus as author; rectified in following].- ibid., 1819:124.- Walker, 
1856:1632.- Felder, 1862:232.- Butler, 1876:371.- Kirby, 1892:128.- Hampson, 
1898:322.- Draudt, 1916:104 

Euchiwma (Macrocneme) maja.- Walker, 1854:248 

Copaena maja,' Herrich-Schaffer« 1856:23 

This is the type species of Macrucneme. Due to the existence of a type which 1 
have been unable to identify, I am treating the name as an indeterminant species 
with the view that diagnostic diaracteis may eventually be found that will resolve the 

problem as to the biological entity to which the name applies. 

Zygaenu maja was described by Fabricius from the Hunter Collection. The 
collection still exists, housed in the Ueparimeni of Zoology, University of Glasgow, 
Scotland. In an account of the collection's contents, Kerr (1910) listed two syntypes 
for Zygaena maja. Through the Idnd intercession of Allan Watson at the British 
Museum (BMNH), these syntypes were examined and photographed for me. One is 
indisputably the maja described by Fabricius: the other appears to be a species of 
Pericopid. 1 his discrepancy is not explained - perhaps it is an error in cataloguing. 
The true maja is a female that might be identifiable if the structure of the sterigma, 
especially the seventh abdominal stemite, had been available. Unfortunately, the 
genitalia no longer exist. 

The type locality is often useful in identifying species {^{Macrocneme. but Z. maja 
was recorded onlv as originaimg in ".America." When Hubner proposed Macrocneme 
in 1818, he included muju wiilioui a reterence to its author and gave Brazil as the 
type locality. His omission of Fabridus' name was obviously an oversight, which he 
subsequently corrected in 1819. Apparently he was aware that Fabricius had Brazilian 
material, confirming a similar observation by Forbes ( 1939). It is likely that the 
specimen did in fact come from Brazil given that Fabricius described other 
Lepidoptera from Brazil. Unfortunately, the appearance of the maja type is 
indistinguishable from other Macroateme occurring m southern Brazil, (e.g., monno, 
fareot or megacybe). Since I have separated these species by differences in the 
genitalia, the absence of such in the nu^ type leaves the species' identity in limbo. 

33 
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Macrocneme adonis Dnice 

(Figs. 6-9a, 146-147, 197, 199, 201-202; Maps 4 and 5) 

Macrocneme adonis Druce. 1<SH4:4<S. pi. VI, fig. 16 

Macrocneme cuiyras Schaus, 1889, 88 [NEW SYNONOMYJ 

Macrocneme adonis ab. ddriqukoia Strand, 1917:84 [infrasubspedfic name] 

This species is unique in Macrocneme by virtue of its sexual dimorphism. TTie 
females have a bright blue iridescence extending over the outer half of the forewing, 
while the males seldom share the same intense blue, and the iridescence never 
extends into tlie ajrical and t^miiml areas. Both sexes always possess a metallic green 
strealc on the inner margin of the (brewing, and the hind legs are covered with long 
black scales. The uniquely bifurcate claspers and the large juxta, overlying the uncus 
(easily seen in dried specimens), will identify male.s, while the simple unmodified 
seventh sternite and the tiny sclerite of the lamella postvaginalis will distinguish 
females. 

MALE. Head', black, vertex with scattered metallic blue, lalrial palpi upturned, 

not reaching base of antennae. Thorax: black, disc iridescent green to blue-green; 
patagia with metallic scales as small 'ipots adjoining lateral white spots; tegulae with 
mesal metallic slreaLs, white scales absent on underside; pectus black with white spot 
on raetepisternum, white absent on propleuron; legs black with white spots on fore 
and mid coxae and all trochanters; tips of hind tarsi black. Fwemng: black to 
brownish black ground-color with iridescent green to blue-green fascia in median and 
postmedian areas; subterminal. terminal, and apical areas black; prominent black 
streak from basal angle characteristically dividing metallic green of inner margin 

from blue-green spot below cell; underside blade with blue to green iridescence along 
oosta basally, streaks sometimes «ctending below cell; overlapping area of mner 
margin gray; retinaculum black. Hindwing: black to brownish blade, co'^ta gray where 
wings overlap; iridescence restricted to small spot in limbal area or entirely absent; 
white scales at basal articulation; underside with metallic blue ak)ng costa, remaining 
surface black. Abdomen: dark green, iridescence dull, suffused; thin, shiny mid-dorsal 
and sublateral streaks obsolesdng medially; mesal series of white spots on venter 
extending to fifth segment. Genitalia: as in Figs. 6-9a (drawn from RED prep. 39189, 
USNM; 5n); valvae unique, dorsal processes (claspers) widely bifurcate, caudal 
branch secondarily divided at tip; ventral process greater than twice length of clasper 
process; uncus narrow, skewed to left when viewed dorsally; juxia an enormous 
process, broad basally, narrowing nedc-like medially, reaching to dorsum of imcus, 
apex curved inward, margin spined; dorsum of aedeagus with prominent spine on 
right directed sinistrad. 

I LMALH. Hsseniially as described for male except for ditterent wing pattern. 
Forewing: median, subterminal, and apical areas with intense blue iridescence, inner 
margin and basal spot below cell metallic green, separated by prominent oblique 
black streak to mid-cell, green sometimes suffusing into discal area; underside 
iridescent blue basally, brownish black apically. Hindwing: black along lower edge ot 
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cell, brownish black in anal area, intense metallic blue in limbal area; underside 
brownish black with thin green streak basally along costa and upper margin of cell. 
Gemtaiia: as in Figs. 146-147 (drawn Irom RED prep. 39187, LACM; 3n); sternite 
Vn of sterigma unmodified, lateral margins fomiiiig narrow symmetrical flaps; 
intersegmental cuticula between VI and VII unmodified; inner margin of lamella 
antcvaginalis smooth; sclcritc of lamella post\aginalis scutiform, unattached to VIII; 
sierniie VIII lacking medial proiuherancc. cnKirsduiatc Tiicdialiv: dorsal wall of ductus 
bursae with blind pocket ui Icti; ductus seniaialis origuiaiing venirad to base of 
aocessoiy bursa; signa as for genus. 

VARIATION. Length of forewing: males, 16.0-18.0 mm; females, 16.0-19.5 mm. 
Wing iridescence in males varies between green and blue-green, neither intensely 
blue as in females nor extending beyond postmedian area: occasional Amazonian 
specimens of adonis females display a mixture of green and the usual intense blue, 
or they can be silvery blue; color often coincides with that found in sympatric M. 
orichalcea, ztmgonata^ or mekmopeza\ a green streak <m inner margin of forewii^ 
iridescent scales reaching the apex, and black hind tarsi will usually distinguish adorns 
females from the above congeners. 

TYPC DATA. ! mkmis Drucc; female lectotype, by present designation, Volcan 
de Ciunqui, Panama, 2-3000 ft (Champion), BMNH. ! cinyrus Schaus: male holotypc, 
Coatepec, Mexico, USNM. ! ab. chirUpua^ Strand: male holotype, Volcfo de 
Chiriqul, Panami, 25-4000 ft (Champion), BMNH. 

Druce did not indicate the number of syntypes in his original description of 
adonis. In selecting a lectotype, I have followed Hanipson's (1898) use of the word 
"type" alter Chiriqui, Panama, when choosing a specimen for this species. 
Hampson's "Ab. 1" is based on a specimen also from Volc^ de Chiriqu^ but the 
elevation [from the label] reads "25^4000 ft." It is an excellent example of a male 
adonis. Unfortunately, Strand applied the name chirupdcola to it, probably without 
ever seeing the specimen. 

BIOLOGY. Occasionally adults are collected at flowers. Pliske (1975) reports 
occasional males attracted to Heliotropium indicum (Boraginaceae). Attempts by me 
to have field-collected females oviposit on leaves of this plant in the laboratory were 
unsuccessful. Presentation of leaf samples from species of EchUes, Calotropis, Senedo, 
Solanwn. Ingcu Cassia, and Longocarpus similarly failed to stimulate oviposition. 
Females of adonis did not readily o\ iposii when confined in plastic bags. They fed 
to engorgement on a weak solution of honey water and survived 7-10 days usually 
without ovipositing. A subsequent examination of the abdomens showed the oviducts 
to contain fully developed eggs. Only one female from Rancho Grande (RED lot 
8J74) oviposited, laying 7 pale green eggs on the iSth dav of confinment. 

GHOGRAl'HICAL DISTRIBLTION. Widespread. Most commonly collected in 
southern Mexico, Central America, and northern Colombia and Venezuela; le.s.s 

commonly in the Guianas and the lower Amazon Basin; rarely in southern Brazil or 

along the Atlantic coast. 

FLIGin PERIOD. Adults are relatively common at lights and appear to fly 
throughout the night, but are not crepuscular. The species appears to be active 
throughout the year. Adult collection records are available for every month of the 
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year, especially at sites like Ranchu Grande, Venezuela, where there had been 
continuous collecting for many years. 

REMARKS. The types of dnyms Schaiis and adatis Druoe are conspecific. The 

blue form {adonis) is always female and the green form (cinyrus) is male. Hampson 
placed specimens of both forms under the name (idonis in the BMNM collection, but 
never published the synonymy. Forbes ( 1939) was uncertain about the association and 
mistakenly maintained that the lips of the hind tarsi are white in adonis males. The 
hind tarsi in this species are ahvays entirely black. Forbes most likely was confused 
by specimens of A/, lades or cabimensis^ which have white hind tarsi and occur 
qrmpatrically with adonis in Panama. 

The recent record from Mato Grosso of an adonis male suggests that tiie species 
is gradually spreading southward in Brazil. It is never common in the Amazon Basin, 
but if Brown and Mielke's estimation (1972) that the Qiapada dos Guimaries is a 
"iiorthwestem blend zone of the cerrado faima with the upper Amazonian/Bolivian 
founa,* then adorns will eventual^ be found in the Andes of Peril and Bolivia. 

NL zongonata and orichalcea are extremely similar to adonis females, but 
zongonata lacks the green streak on the inner margin of the forewing and its hind 
tarsi are white-tipped; oric/ialcea has two black streaks on the forewing (rather than 
one) and the iridescence is bluish green rather than an intense blue. 

SPEQMENS EXAMINED (452): 261 males, 191 females. MEXICO: Chiapas: 
Gardenia, CNC; Cumbre de Arriaga. LACM: Trinitaria, CNC; Ocozocoautla, 
2700\ CAS; San Cristobal de Casas, CNC; Tuxila Gutierrez. UCB; Unidn Juarez. 
LACM. Colima: Volcan Colima, SMM. Hidalgu: Guerrero Mill, 9000", USNM. 
Oaxacar. Juquila Mixes, AMNH; Km 145, Oaxaca Hwy. 175, N of Oaxaca, 4000*, 
CNC. Puebla: Tehuacin, PM, USNM. Veracniz: Atoyac, BMNH; N. Chocaman, 
USNM; Cordoba, BMNH, UCD. LSNM; 14 mi E. Cuitl^uac, UCB; Jalapa, BMNH, 
OX, USNM; Misantia, PM: Ori/aha. BMNH, LACM. PM USNM. Paso San Juan, 
USNM; 16.2 mi N. Puenie Nacional, UCB; Salio Eyipanila [8 km S. San Andres 
Tuxtla], UCB. Yucatdm Chichen Itz^ CM; VaUadolid, BMNH. BEUZE: Toledo: 
Punta Gorda, BMNH. GUATEMALA: Alta Verapar. Chacoj, BMNH. Guatemala: 
Guatemala City, BMNH, LACM. Hucliuetenango: 20 mi NW Huehuetenango, 
USNM. hahah Cayuga. USNM. Retalhuleu: San rdipe, Volcan, Santa Maria, 2000', 
BMNH. Sa/ita Rosa: Barberena, BMNH. Zacapa: La Union, 850 m, LACM. 
HONDURAS: Atldntidaz Tela, CU. Cortis: La Cambre [»La Cumbre]. BMNH. 
Distrito Central: Tegucigalpa, USNM. NICARAGUA: "Chontales," OX COSTARICA: 
Alajuela: El Angel waterfall, 1350 m, 8.2 km downhill Vara Blanca, UPP; Finca 
Campana, 5 km NW Dos Rios. 750 m. UPP. Guanacaste: 4 km E Casetilla, Rincon 
Nat. Pk., 750 m, UPP; U Mariksa Hda., Orosi, 550 m, UPP; Santa Rosa Nat PL, 300 
ni, UPP. Heredia: La Selva BioL Sta., 40 m, Puerto Viejo de Sarapiqui, UPP. Cartagcy, 
Juan Viiias, BMNH, CM, USNM; Orosi, 1200 m, PM; Sitio [de Avance ?], BMNH, 
CM; Tuis, CM. Puntan nas Monteverde. LACM, UPP. San Jose: Candelaria Mts., 
BMNH. PANAMA: Chinqui: Bugaba. BMNH: Lino, USNM; Potrerillos, 3600'. 
USNM; Volcan de Chiriqui, 2-3000 ft BMNH. Fwiamd: Panama City, MCZ; Taboga 
Island, BMNH. COLOMBIA: Andoquia: Naii (Nare River], USNM. Boyac^. 
Muzo, 40aW m. PM. Qmdinamarca: Bogota BMNH; Fmca San VMo, 3 mi N. 
Alb^ 1800 m, AMNH. Magdalena: Cac^ualito, 1500", [hadenda 20 mi E. Sta. 
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MartaJ, 13MM1; Don Anio. 2000'. BMNH: Onaca, 220-2500', Sta. Marta, BMNH. 
VENEZUELA: Aragua: Carretera Maracay-Chorom, 1400-1575 UCV; La Isleta, 
Choronf, 200 UCV; La Victoria, 1700 in, UCV; Guiripa cerca San Casimiro, 780 
m. UCV; Pozo del Diablo [Maracay], UCV; Rancho Grande. 1100 nu BMNH, UCD, 
UCV, USNM. Cambobo: San Estebin nr. Puerto Cabello, UCV. Distrito Federal: 
Caracas. CM; Cumbre de Boqueron frente a Bajo Seco, 1600 m, UCV.; L;i Guaira, 
ca. 1300', below Ziiizati Station. OX. Lara: Tcrepaima, UCV. Merida: La Mucuy, 
2270 m, UCV; Mcnda, BMNH, USNM. Miranda: Nucleo El Laurel, 1200-1300 m, 
UCV; Parque Nadonal Guatopo, [El Lucero] 24 km N. Altagracia de Orituco, 640 
m, UCV; Parque Nacional Guatopo, La Macanilla, 500 m, UCV. Monagas: Jusepfn, 
UCV. Yarciruv: Aroa, USNM; Ugunita tie Aroa. CM; Yumare. 50 m, UCV. 
GUYANA; East Demerara-W. Coast Berbice: MacKenzie. Demerara River, CU. 
SURINAM: Marowijne: Aroewarwa Kreek, Maroewym Valley, BMNH. Suriname: 
Geldersland, Surinam River, USNM. FRENCH GUIANA: Guyane: Cayenne, BMNR 
BRAZIL; BeMr. BahSa (^Salvador], VM. Mato Gmsso: Buriti dos GuimarSes, 1200 
m. CNC. Para: Obidos. NMB; Cameta. BMNH; Para [ = Belem]. BMNH; Santardra, 
USNM; Rio Tapajds, USNM> Pemambuco: Recife, BMNH. Rio de Janeiroi Nova 
Friburgo, PM. 



Macrocn&ne chiysUis (Gu^rin-M^ville) 

(Figs. 10-16, 130-137; Map 6) 

GUmcopb cfuysitis Gu6rin-Meneville, 1844:502 
Euchromia (Macrocneme) chrysitis.- Walker, 1854:251 
Macrocneme chrysitis.- Mosch'ler. 1878:634.- Kirby. 1892:129 
Macrocneme iole Druce (riec Druce, 1884), 1897:337 [misideniificalionj 

This is a comparatively common species in Mexico and Guatemala, allied to M. 
iole Druce and semiviridis Druce, but geographically separated. The forewing 
iridescence is not as sharply delineated on the distal margin as in either of these 
species, but the hind tarsi are black, and the genitalic similarity suggests a close 
relationship among the three. The juxta is longer than in iok and its a(ri^ margin 
is spined on the left rather than on the right. The aedeagus has one large spine and 
lacks the spatulate process seen in Ude and semiviridis. The females are unusual in 
having the ventral origin of the ductus seminalis originate at the base of the 
accessory bursa. A similar origin is found in females of semiviridis^ while in iole and 
other species of Macrocneme the origin is dorsal. 

MALE. Head: blackish brown, vertex and occiput metallic blue-green; labial palpi 

not reaching base of antennae. Thorax: blackish brown with metallic scaling coppery 
green; iridescence of disc clearly visible though somewhat obscured by overlying hairs 
on scutellum; metallic spots on patagia large, occupying most of sclerite between 
white points; tegulae with metallic streak on anterior mesal margin, white absent on 
imderside; pectus blackish brown with metallic scales present only in coxal grooves. 
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white spot absent on propleuron; legs blackish brown; iridescence as spots on 
fcureooxae and as dorsal streaks on tiMae; hind tarsi entirely blade. Fwemi^, dark 
bladdsh brown with basal half metallic oopp^ green, veins dark, apex slightfy foded; 
oblique black streak from basal angle to bottom of cell; distal edge of metallic 
scaling sharply defined, touching end of cell; underside with blue-green to green 
metallic scaling in basal half, not reaching end of cell; inner margin gray-brown, 
retinaculum white. Hindwing: blackish brown with coppery iridescence restricted to 
patdi below cell near CU]^.:; underside metallic green except blade-brown at apex, 
outer margin, and anal fold. Abdomen: shiny iridescent green, tergite I and 
mid-venter browTiish black, scattered metallic scales on posterior margin of tergite 
I; pleura with three white spots diminishing in size caudad. Genitalia: as in Kigs. 
11-16 (drawn from RED prep. 39197, UCB, 9n); claspers of valvae somewhat 
asymmetrical, right side slightly longer and less curved than left side; inner surface 
of tips concave with inner ec^e of right process flatter and more elongate than 
corresponding edge on left process; mesal sderite between clasper and ventral 
process of valva with prominent point; uncus skews left when viewed dorsally, base 
bilobed, margin at base of neck slightly protruding; juxta 5.5 mm long, apex rounded 
obliquely on left, incurved and quadrate on right, margin with 2-3 rows of uneven 
spines, lip readiing top of claspers; aedeagus with shigle large spine at left, raised 
margin at right, diaphragma sclerotized at attachment of aedeagus. 

FFMALE. Essentially identical to male except for reduced metallic markings on 
patagia, tegulae, and venter of abdomen. Genitalia: as in Figs. 136-137 (drawn from 
RED prep. 39265, UCB, 5n); sternite VII triangulate, strongly sclerotized, center 
convex, caudal margin evenly curved with prominent notch at middle; intersegmental 
membrane VI-VII with paired sclerotized depressions from cephalic margin of 
sternite VII; inner fold of lamella antevaginalis strongly concave, margin at ostium 
evenly curved; sclerite of lamella postvaginalis spatulatc and strongly decurved at 
ostium; ductus seminalis arising on ductus bursae ventrad to base of accessory bursa; 
stalk of acoessoiy bursae thin, base plicate and folding left across ductus bursae; 
corpus bursae and signa as for genus. 

VARIATION. Length of forewing: male, 18.3-20.8 mm; female, 16.8-20.9 mm. 
Membrane of corpus bursae occasionally without concentric plicae; notch on 
posterior margin of sternite VII varying from shallow to deep, but always present; 
hmdwings occasionally with spur (RJ from + Ri beyond middle; blackish brown 
ground colw of wings may fade with age but brown hue always visible; pattern of 
wing iridescence constant, with only occasional differences such as female from 
Cordoba, Mexict). with forewing iridescence extending almost to tornus and basal 
black streak reduced to small mark below anal fold; color of iridescence on wings 
and thorax may vary between green and Uue-green, but constant for individuals 
from one locality. 

TYPF DATA, dmsitis Guerin-Mcneville: Mexico, Bay of Campeche. Type 
specimen lost. According to P. Victtc (//; litt.) at the Paris Museum, Gucrin's type 
material has been dispersed and iliere is nothing in Paris that is assuredly the type. 
The adequacy of GiuSrin's origmal descriptioii, induding a definite type locality, 
leaves no doubt which species he described. Designation of a neotype is not required. 

BIOLOGY. Powell am! Chemsak (pers. comm.) experienced a massive influx of 
chrysitis to UV lights in September while collecting in Jacala (Hidalgo), Mexico. I 
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have experienced the same phenomenon in March while collecting iole at San Vito, 
Costa Rica. This massing of a species at light has not been reported in other 
MaaooKme. 

Females of duysiHs from Iturbide, Nuevo Ledn, Mexico, were collected by J. A. 
Powell in 1976 and confined in polyethelene bags. Light green eggs, semi spherical, 
shiny, smooth, and U.92 mm wide, were deposited on the surface singly and in small 

clusters, and not in contact with each other. The chorion was transparent and 
possessed iin> hexagonal reuculaiions over the entire surface. First insiar larvae 
emerged but foiled to accept liliaceous leaves and codling-moth diet Notable in one 
preserved specimen was the plumose condition of the primary setae. 

GEOGRAPHICAL DISTRIBUTION. Eastern Mexico and south through Chiapas 
to Guatemala and Belize. Single records are available from Honduras and £1 
Salvador. 

FLIGHT PERIOD. Active throughout the year. Collection records are available 
for adults in every month of the year. 

REMARKS. The British Museum has two males and a female labeled as 
collected by Jones from Castro, Parana, Brazil. These undoubtedly have been 
mislabeled, and 1 have ignored the locality in this treatment. 

Druoe (18S4) induded in his description at kde a male from San Gerdnimo, 
Guatemala, which I think should more accurately be considered a variant of cfuyatis. 
The specimen has been mistakenly labeled as the type of iole. The genitalia (Figs. 
10-12) does not correspond well to either c/;/ys/m or iole. It appears to combine 
features of both species. The uncus dorsum and juxia ( Figs. lU and 11) resemble iole, 
while the single-spined aedeagus (Fig. 12) is similar to that in ch/ysitis. The 
specimen's appearance and distribution coincide most dosefy with chrysMs. Unless 
more material becomes available, I feel it should be considered a variant of dvyatis 
without formal taxonomic recognition. 

I consider Druce's addition of Mexican localities to the range of iole to be in 
error and have included his reference (1897) in the synonymy dirysitis, the species 
I believe was intended. 

Costa Lima (1950), quoting Mabilde (1S96), gives a larval description for 
"Macrocneme chr>siiis." This must be a misidcniitication for the larva of leucostigima 
Perty, or one of the other lesser known species trom Brazil since M. chnsitis does not 
occur in Brazil. 1 have treated the description and the host plants given by Mabdde 
as pertaining to leucostigma Perty. 

Macrcxneme affinis of Klages was treated as a subspecies of chrjmtis by Draudt 
(1916) and Zerny (1931a), and as a synonym of cfosodK by Hampson (1914). I have 
examined the female holotype and find it bears no resemblance to chrysitb. It may 
be a synonym of thyra, or perhaps is related to thyridia, as suggested by Klages in his 
original description. 

Macmcnane duysitis never has white scales on the hind tarsi and is rarely 

encountered south of Guatemala. Hampson (1898) designated specimens from 
Guatemala and Rio Grande do Sul (Brazil) with white hind tarsi as "Ab. 1" of 
chrysitis. Unfortunately. Draudi (1916) named this "aberration", form decepiam. I 
have examined the Rio Grande specimen and find that it is a female of leucostigma 
Perty. I was unable to determine which specimen(s) Hampson had in hand from 
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Guatemala, but most likely the species was either M. lades or cabimensis. Both have 
white hind tarsi» and kuiest espedalfy, is conunonfy collected in Guatemala. 

SPECIMENS EXAMINED (333): 138 males; 195 females. UNITED STAIES: 

TexaSt Bexar Co.: Ebony Hill Research Station, Ml. View Acres, 15 mi W. San 
Antonio, (Blanchard collection): Brewster Co.: Big Bend National Park, Basin area, 
CNC. MEXICO: ChiapM: HI Bosque, CNC; Chiapas de Corzo, CNC; N. slope of 
Cerro Bola, N. Cerro Ires Ficos, 1524-2134 m, CAS; Coimiaii, 10 mi NW., UCD; 
Ciimbre de Arriaga, LACM; Huixtla, 20-25 mi N^ CMC; Ooozocoautla, CAS; 
San Cristobal de las Casas, 7200', CNC, LACM; Rizo de Oro, 6 mi SE., 2400', CAS; 
Simojovel, CNC; LaTrinitaria, CNC. Colima: V'olcan Colima. SMM Distrito Federal: 
San Angel, AMNH. Hidalgo: Guerrero Mill, 9000 tt. BMNH; Chapulhuacan, 2 mi N., 
LACM; Jacala, 4500 It, LACM, UCB, USNM, Jacala, 8 mi NH., 5200', LACM; El 
Salto, 15 mi SW. Jacala, 1800 m, UCB; Zimaptfn, 5 mi N., 2140-2280 m, CM. 
Morelos: "Morelos," PM; "Cautla" [-Cuautla], CAS; Cuernavaca, CAS. Nuevo Ledn: 
Allende. 7 mi NW., UCB; 5 mi E. Galeana and 10 mi W. Galeana, l ^CR; Iturbidc, 
4 mi W., 5500', UCB; 18 and 20 mi W. Linares, UCB; Mesa de Chipinque, nr. 
Monterrey, 1365 m, CU; 4300', UCB; Monterrey, 5 mi S., CNC; Sabinas Hidalgo, 20 
mi S., VCD.Plteitla: Est Puebla, Pumpstat III, 950 m, SMM; Necaxa, SMM; Puebla, 
AMNH; Villa Judrez, 1100 m, CNC, SMM. Quergtaro: San Juan del Rfo, 7 mi E, 
7300*, CNC. Sinaloa: El Palmito, 8 mi W., UCB. San Luis Potosf: Ciudad de Mafz, 
4 & 5 mi E,. 4700', LACM; El Bonito, 7 mi S. Ciudad Valles, elcv. 300', CAS; 
Ciudad Valles, 30 mi S., LACM; Tamazunchale, AMNH. Tamaulipas: Ciudad 
Victoria, CAS; Llera, CAS; Soto la Marina, 17 mi W., 400 m, CM. Vera Cna: 
Coatepec, BMNH; Coscomatepec, LACM; C6rdova, BMNH, UCD, USNM; Oiesta 
de Misantla. BMNH; Fortm, LACM; Fortm de las Flores, UCB; Huatuxco, BMNH; 
Jalapa, AMNH. BMNH, CM; Misantla, BMNH. PM, VM; Orizaba, AMNH, BMNH, 
CM, LACM, USNM, SMM; Poza Rica, 7 mi SW., 200', USNM; Puenie Nacional, 6 
mi SE. Rinconada, UCB; Teoccbo, AMNH, CM; Vera Cruz, BMNH,PM. Not 
located: Choli (Sadler), BMNR "Mexico," BMNH, CM, USNM; "States of Vera Cruz 
and Morelos" (Guerin), PM. GIJATEMAI^: Baja Verapar. S. Gerdnimo, BMNH. 
Guatemala: Ciudad dc Guatemala, BMNH. Jalapa: Cayetano, PM. Santa Rosa: 
Barberena, 13(X) m, BMNH. Zacapu: La Union, 850 m. LACM. "Guatemala" 
(Guerin), PM. BELIZE: Toledo: Columbia, BMNH; Puma Gorda, BMNH; Rio 
Grande, AMNH, BMNH; Rfo Temas [»Rfo Temash], BMNH. HONDURAS: 
"Honduras," USNM; Siguatepeque, 6 km N., UCB. EL SALVADOR: San Salvador, 
USNM. 



Macrocneme iok Druce, revised status 

(Fig3. 17-22, 138-139, 204-205; Map 7) 

Macmcnenw iote Druce, 1884:48, pL VI, fig. 17.- [as synonym of cluyatis, Hampson, 

1898:319; Draudt, 1916: 104; Zemy, 1931b: 241] 
Macrocneme duysitis,- Forbes (nee Gudrin), 1939:129 [misidentificationj 
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M iule has been in synonymy with chnsitis Gu^rin since Hampson (1898). Its 
allopatric distribution and diagnostic genitalia convince me it is a valid species. It 
stands between chrysim and senm indLs m a species group that extends trom Mexico 
to Venezuela and Ecuador. It is probably more closely related to senuvbidis by 
distribution and genitalic similarity than to dmsith. All three share black hind tarsi 
and have a forewing iridescence that is sharply defined distally. The demarcation is 
otien more pronounced in iole and scmiviridis than in chrysitis. In the male genitalia, 
while iole has a small spine and spatulaie process on the aedeagus, dirysitis has only 
a large spine, and semMridis has only a pronounced spatulate process (cf. Figs. 12, 
16, 20a-b, 26). 

MALE. Head: dark brownish black, small lateral blue points on occiput; labial 
palpi not reaching base of antennae. Tliorta (including pectus and legs): brownish 
black, iridescent markings blue; white absent from proplcuron and from beneath 
tegulae; metallic points on anterior margin of tegulac, iridescence not extending 
along mesal margin; metallic scales of pectus restricted to femoral grooves; forec(»cae 
mostly white in front with distal margins brownish black; hind tarsi brownish black. 
Forewing: dark brownish black uith basal half golden-green; veins lightly black; 
diffuse, oblique black sireak from basal angle to costa; distal edge of ineiallic .scaling 
straight, well-defined, not touching end of cell; underside with basal half golden-green 
except where wings overlap; distal margin of metallic scaling less well-defined than 
on upper side. Hindwing'. dark brownish blade with golden-green spot in discal area; 
underside golden-green with apex, outer margin, and anal fold brownish black. 
Abdumen: dorsum (including tergite I) golden-green with faint, thin line of shiny 
scales niid-dorsally at base; underside brownish black with lateral margins metallic 
greea CenitaUa: as in Figs. 17-22 (drawn from RED prep. 39181; USNM, 6n); dorsal 
processes (claspers) of valvae asymmetrical; inner surface of tips o(Hicave« with outer 
edge of right arm flatter and more elongate than corresponding edge on left arm; 
mesal sclerite between clasper and ventral process of valve with prominent point; 
uncus skews left when viewed dorsaily, base bilobed; juxta 3.6-4.3 mm long, lateral 
margins narrowed beyond middle with apex twisting inward and not reaching top of 
claspers; tip marguied by 2-3 rows of unwen spines; aedeagus with small spine on 
left and concave, spatulate process on right. 

FH.VIAI.H. Essentially identical to male except occiput entirely blue rather than 
with two small points; forecoxae brownish black with white restricted to small 
proximal spots in front; metallic spot in discal area of hindwing reduced to scattered 
scales. GenitaSar. as in Figs. 138-139 (drawn from RED prep. 244; LACM, 5n); 
stentite Vn of sterigma triangular, caudal margin even, slight mesal emargination; 
intersegmental membrane between sternites VI and VII sclerotized but not as distinct 
pockets; sclerite of lamella antevaginalis trapezoidal with center convex and lower 
margin slightly decurved at o.stium; dorsal wall of ductus bursae with thickened fold; 
membrane of bursa copulatrix not in concentric plicae; ductus seminalis ari«i% 
dorsolaterad near base of accessory bursa. 

VARIA TION. Length of forewing: male, 16.5-18.5 mm; female, 17.0-20.0 mm. 
Vertex occasionally white scaled; white of forecoxae entire in males but reduced to 
small distal spots in females; amount of iridescence on the wings and body may vary 
within a pqwlation, e.g., among a long series of normal-appearing specimens taken 
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at San Vito was one iemale (Fig. 2U5) with metallic scales absent from the head and 
thorax, wing iridesoence reduced to a weak discal streak in the forewing above and 
to thin, basal bhie streaks on both wings below, and a dark green abdomen devoid 

of iride<;cence except along lateral margins of tergites II and III. 

TYPE DATA. ! iole Druce: Bugaba. Panami, 800-1500 ft (Champion), male 
lectotype, by present designation, BMNil. 

WhiUe Druce did not designate a type for iole, he did specify that the figure 
accompanying the original description was taken from the Chiriquf [Panama] 
specimens. The number of syntypes was not given, but five localities were listed: two 
in Guatemala (San Geronimo and Calderas). one in Nicaragua (Chontales), and two 
in Panama (Volcan de Chiriquf, 2000-4000 ft. and Bugaba K 

When Hampson (1898) synonymized lole with chrysitis he followed Druce and 
listed *type iok^ as coming from Qiiriqui. Apparently no spedmen was labeled to 
refitect this designation. Since both Volcdn de Chiriquf and Bugaba are in the 
province of Chiriquf. I have selected die male syntype labeled 'Bugaba, 800-lSOO ft. 
Champion* as the iole lectotype. 

BIOLOGY. Adults are seldom seen during the day but are attracted to UV light, 
oflen ui huige nimibm. (See clvysitis Biology tor further conmiott.) Hie larva is 
unknown. 

GEOGRAPHICAL DISTRIBUTION. Costa Rica and Fanam^ with occasional 
records from Nicaragua and Colombia. 

FLIGHT PERIOD. Probably active throughout the year, with collection records 
available for adults in every month except April and October. 

REMARKS. The male syntype of iole from San Gerdnimo, Guatemala, is 
problematical. The genitalia does not conform in detail to what I have illustrated for 
i(de from Panama, nor is it unmistakably like clirysitis from Mexico (compare Figs. 
10-12 with 13-22). Since all other specimens of Macrocneme from Guatemala appear 
to be examples of clvysitis^ I am treating the iole synQ^e as a unique variant of 
duysitis, (See chrysitis Remarks for further comment). 

SPECIMENS EXAMINED (190): 73 males; 117 females. NICARAGUA: 
Chontules: "Chontales," BMNH: Puente Ouinama, E. of Villa Somoza. LACM. 
Zelaya: (Elj Recreo. LACM. COSTA RICA: Alajuela: San Mateo. 1-2000 ft. USNM. 
Cartago: Juan Viiias, BMNH, CM; Orosi, 1200 m, BMNH; Tuis, BMNH, CM, 
USNM: Turrialba, USNM. Guanacaste: Caiias, 4 km NW. at Finca La Pacifica, UCB; 
Finca Jimdnez Agricultural Station near Flnca Taboga, LACM. Heredia: Carri Blanco 
[ = CarriblancoJ, BMNH. Puntarenus: Avangarez [=Aranjuez]. USNM; Monteverde. 
LACM; Parrita, LCD; Osa Peninsula. 1.8 mi W. of Rincon, LACM; San Vito at 
Finca Las Cruces, 3500 ft, UCB, UCD, USNM. Sail Jose: Candelaria Mts. BMNH; 
Carillo [sCarrillo], BMNH, CM; San Jos6, BMNH; San Isidio del General. 14 km 
N., 1400 m, LACM; La Uruca [ = Uruca]. near San Jos6. 1100 m, USNM. "Costa 
Rica" (Underwood. Cooper, Serre). BMNH. CM. PM. PANAMA: Clnriqur. "Chiriqui," 
BMNH. CAS, CU, USNM, VM; Bugaba, BMNH; El Volcan, AMNH; l ino. 800 m, 
PM, USNM; Volcan de Chiriquf, 2-3000 ft, BMNH; PotreriUos. 3600 ft, USNM; 
Rovira, SE. of PotreriUos Arriba, 1900 ft, UCB, USNM. Camd Zone. Barro 
Cotorado, AMNH, CAS, MCZ; Madden Dam, MCZ. Panamdi Oerro Campana, 
UCB; U Victoria, MCZ. Vemguas: "Veragua," BMNH. "Panama," BMNH, CAS, CU. 
COLOMBIA: Cundinamana: Bogota BMNH. Valle; Cartago, Caucatal, 600 m, PM. 
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Macrocneme semiviridis Druce, revised status 

(Figs. 23-26, 140-141. 206; Map 8) 

Macrocneme semiviiidis Druce, 1911:287.- (,as synonym of aurata Walker] Forbes, 
1939:128. 

This species has the distal edge of the forewing iridescence sluu|^ defined. The color 
of the iridescence varies geographically and temts to parallel similar variation in M. 
oponiensis and cahimensis where the three species are sympatric in Colombia and 
Ecuador. M. semiviridis has a South American distribution but is most closely allied by 
genitalia to the Central American and iMexican species M. iole and chrysitis. Males of 
senUvindis lack a sjune on the aedeagus but have a spatulate process similar to that in 
iole. Stemite VU in the female sterigma is triangular and symmetrical as in iole and 
clir\'.sitis. The unusual ventrolateral origin of the ductus seminalis is found elsewhere only 
in chnsitis among the described members of Macrocneme. 

MALE. Head: brownish black; labial palpi reaching base of antennae. Tiiorax: 
brownish black; disc with iridescent blue scales obscured somewhat by overlying 
non-metallic scales, especially anteriorly; patagia with blue points adjoining lateral white 
spots: tegulae with w hite scales absent from underside, blue iridescence restricted to two 
small points on anterior margin: pectus without iridescence, white spot absent from 
propleuron; legs brownish black with metallic scales lining coxal grooves and as streaks 
on dorsal margins of tibiae; tips of hind tarsi black. Forewing: brownish black; basal half 
entirely metallic blue with distal edge of uidescence sharply delineated; underside 
similar, anal area in wing overlap light brown, non-iridescent: small accessory cell formed 
by R, anastomosing briefly with R,5; M> separate from M,. Hindwing: basal and discal 
areas metallic blue, apex brownish black; costal margin in wing overlap non-metallic, 
light brown; underside more extensively iridescent than upperside, apex and outer 
margin brownish black. Abdtmeni basal tergite brownish black, remaining tergites dark 
green, iridescence dull; venter with mid-ventral series of white spots and iridescent points 
only along lateral margins. Genitalia: as in Figs. 23-26 (drawn from R1:D prep. 39203; 
USNM, 3n); dorsal processes (claspers) of valvae mostly symmetrical, but inner margin 
of right arm wider and more emarginate than left arm; ventral processes recurved; 
dorsum of uncus evenly round, symmetrical (cf. iole, chrysitis) ; juxta an elongate process, 
narrowing beyond middle with right edge drawn out and curved; tip prominently spmed; 
aedeagus unusual for absence of well-defined spine. 

FEMALE. Similar to male except iridescence on underside of wings similar to 
upperside; metallic scaling ol abdomen less pronounced, appearing diffuse or absent. 
CenitaUa: as in Figs. 140^141 (drawn from RED prep. 39204; SMM, 2n); stemite VII of 
sterigma triangular, caudal margin slightly convex, emarginate at center: intersegmental 
membrane between VI and VII sclerotized with shallow pockets broadly separate 
laterally; sclerite of lamella postvaginalis shield-shaped, sironglv convex medially, margin 
decurved and inserted at left of ostial opening; caudal margm stcrnite Vlll deeply 
emaiginate; blind pouch from right of ductus bursae; stalk of aocessoiy bursa extending 
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left across ductus bursae; ductus seminalis arising ventrolaterad below stalk of accessory 
bursa. 

VARIATION. Length of forewing: males, 16.-19.8 mm, females, 16.5-19.7 mm. White 

irrorations occasionally on the vertex; labial palpi not always reaching antennal bases, 
iridescent points on anterior margins of patagia and tegulae occasionally coalcscing;M2 
of forewing may be connate with M3; M3 of hindwing may be short-stalked with Cu,4.2; 
iridesoence of wings varies from steel bine to blue-green to yellow-green, with color 
usually constant on individual specimens and within a population; iridescence in northern 
Venezuelan populations steel blue, in central Colombia almost blue-green, and in 
Ecuador yellow-green: occurrence of black scales at base of forewing more often in 
females than males; tip of juxta broadly bifurcate on occasion; caudal margin of sternite 
VII in female genitalia slightly emarginate mesally, as in Fig. 140, or strongly notched. 

TYPE DATA. I semMtkUs Druceifemale holotype, Colombia [Risaralda], SiatO^ Rfo 
Siatd; slopes of Chocd^ 5200 feet, BMNH. 

BIOLOGY. Lnknown. 

GEOGRAPHICAL DISTRIBUTION. Colombia. Ecuador, and north-central and 
western Venezuela. 

FLIGHT FERK^. lYobably actwe thFOKgboiit the year, with collection records for 
every month except November. 

REMARKS. Forbes ( 1939) misidentiHed this species and incorrectly synonymized it 
imder aurata Walker which he transferred to Macrocneme from Calonotos. His 
illustration and description of "aurata" are of a male of .V/. cabimemis Dyar. A/. 
semiviridis is not recorded from Panama, uor are its hind tarsi ever white-tipped. The 
tympanic organ of senwnridis is illustrated in Kiriakoff (1948). 

SPECIMENS EXAMINED (62): 36 males, 26 females. COLOMBIA: Antioquia: Nari 
[ = Nare] River, USNM; Medellin, La Estrella. 1700 m, SMM. Boyacd: Mu/.o, 400-8(X) m, 
PM. Cundinatnarca: Finca San Pablo. 3 km N. Alban. 1800 m. AMNH; Cananche, 
BMNH; Chocd, near Bogota, USNM; Guaicarmo, USNM; Monterredondo, 1420 m, 
SMM. MeUF. Rib Negro nr. Villavicencio, USNM; Rfo Negro, E. Colombia, 800 m, 
BMNH, PM. Risaralda: Distrito de Pereira, BMNH; [holotype] Rio Siat6, 5200 ft, 
BMNH. Santandcr. Alto Rfo Opon. 9()()-110() m. SMM; Landazuri, «()0-S50 m, AMNH. 
rolima: Honda. BMNH; Labora, Ouindio Pass. 2700 m, PM. Valle: Rio Dagua, BMNH; 
Funtas, Rfo Dagua, VV. Colombia, 400 m, BMNH. ECUADOR; Chimborazo: Chimbo, 
BMNH. m Oro: Zaruma, BMNH, USNM. Guayas: Bucay, HM. Pkhincha: Santo 
Domingo de los Colorados, USNM. VENEZUELA: Aragua: Rancho Grande, 1100 m, 
RML, UCD, UCV, USNM; carretera Maracay-Choronf, E. Aragua, 1100 m, UCV. 
Barinas: La Chimenea (nr. La Soledad], 1300 m, UCV. Caraboho: San Esteban, BMNH. 
Mirtuidu: Parque Nacional Guatopo, Agua Blanca, 500 m, UCV. 
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Macrocneme cabimensis Dyar, new status 
(Figs. 27-30, 142-143, 209, 234; Maps 9 and 10) 

Macrocneme huies cahimensix Dvar. 1914:162.- [as synonym of M. thyridia] Forbes, 

1939:13a- Hampson, 1914:387. 
Macrocneme aurata.- Forbes {nec Walker, 1854), 1939:128 [misidentificaiionj 
Macrocneme kucostig^- Droce (in part, nec Perty, 1833), 1884:47.- Dnice, 1896:336 

[misidentification] 

The polytypic nature of the wing iridescence in cabimensis is largely responsible for 
its misidentification. The male genitalia, especially the deeply concave tips on the 
daspers and the strongly white hind tarsi, are diagnostic. In Central America the wing 
iridescence is notably reduced, resulting in an appearance similar to lades Cramer. In 
Colombia and Ecuador cahimemis is involved in a mimetic complex with Af. semiviridis 
Dnice and oponiensis Dietz. Here the ihree species can only reliably be separated by the 
male genitalia or by differences in the hind tarsi, which are broadly white in cabimensis, 
black in semiviridis^ and have a thin white streak on the inside margin of the distal 
segments in opmuensis. Specimens from Belize to Panama conform to the following 
descriptions (see Fig. 234). Individuals from Colombia and Ecuador vary in having the 
basal half of the wii^ covered by iridescent scales and the color may also differ (Fig. 
209). 

MALL. Head: dark brownish black; labial palpi not reaching base of anteimae, 
scattered white scales or tiny streak laterally on segment II. TTumix: brownidi black, disc 
with metallic spots obscured by overlying non-metallic hairs; iridescent points of patagia 

adjoining lateral white points: tegulae with small, metallic points on anterior margin, 
white scales underneath not visible along mesal fringe; pectus with brownish black hairs 
interspersed with white spots on pro- and metapleuron; legs brownish black; coxae, 
trochanters, and femoral grooves white; metallic scales lining femoral grooves and 
forming streaks on outer surface of tibiae; bind tarsi strongly white-tipped. Fwewmg: 
dark brownish black with metallic blue spots at base, oblique black streak from basal 
angle to bottom of cell, bordered distally by transverse fascia of short blue streaks in 
discai area; underside with basal half metallic blue, except tan and white along inner 
margin where wings overlap; retinaculum white. Hindwing: brownish black with metallic 
scales absent, costa gray-brown; underside mostly metallic blue-green except brownish 
black at apex and anal fold. Abdomen: dorsum (except tergite I) and pleura in 1. ^ent 
green, venter mostly white, caudal margins on sternites IV- VIII brownish black laterally. 
Genitalia: as in Figs, 27-30 (drawn from RED prep. 39219; USNM, 2n); valvae 
symmetrical; tips of dorsal processes distinctively concave (Fig. 27a), ventral edge slightly 
broader and more elongate than dorsal edge; dorsum of uncus symmetrical, slightly 
flattened with two small unequal flanges along dorsolateral margins; juxta elongate, with 
left side drawn out into long process that reaches lop of claspers; tip prominently spined; 
aedeagus with single small spine at right and faint carina on left above point of 
attachment to diaphragma. 
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FEMALE. Similar to male except: Thorax: white scarce on underside of tegulae; 
metallic scales on anterior and mesal margin of tegulae continuous rather than two 
distinct points; white on pectus restricted to spots on coxae and trochanters and absent 
from femora. Abdomen, iridescence biue-green, white on venter in mid-ventral series of 
spots, large basally and diminishing in size distally. Genitalia: as in Figs. 142-143 (drawn 
from RED prep. 39242, IJSNM, 2n); sternite VII as inverted triangle; intersegmental 
membrane between stermtes VI and Vll sclerotized, forming single crescent-shaped 
pouch; sderite of lamella postvaginalis trapezoidal; blind pouch absent from wall of 
ductus bursae; ductus semhialis arising dorsocepfaalad on base stalk for aooessoiy 
bursa. 

VARIATION. Length of forewing: males, 16.8-19.6 mm; females. 18.4-19.4 mm. 
Labial palpi occasionally reaching base of antennae: white scales sometimes absent from 
segment D of labial palpi and undoside <tf tegulae, especially in fr»nal<»; ccAot and 
amount of wing iridescence geographically variable (see Remailcs); blade streak and 
medial fascia of forewing variable in width; hindwings, especially in non«Panamanian 
specimens, with scattered metallic scales in basal and discal areas. 

TYPE DATA. ! cabimetisis Dyar: Panama, Cabima, May 1911 (Busck), two female 
syntypes, USNM. I have labeled one as the lectotype. 

BIOLCX3Y. An adult male has been collected visiting HeBotiopium indkum in 
Panami. Drying specimens of this plant are known to attract numeious species of 
ctenuchids (Hagmann. 1938), but Macrocneme species seldom are encountered. 

GEOGRAPHICAL DISTRIBUTION. The Gulf side of Central America from Belize 
and Guateniula to Costa Rica, Canal Zone, western Panama, central and western 
Colombia, and north-central Ecuador. 

FLIGHT PERIOD. Probably flies throughout the year. Collection records are 
available for specimens in every month of the year except October. 

REMARKS. Forbes apparently never examined Walker's type of aurata. He 
transferred the name without comment from Calonotos to Macrocneme and then 
described and Hhistrated the male genitalia of M. oAimensis. 

The specimens listed by Dnice (1884, 1S')6) as M. leucost^fna from Rfo Sarstoon 
( = R. Sarstiin], British Honduras, and Emperador, Panama, are females of M. cabimensis. 

Possibly A/, cabimensis forms a mimetic complex with A/, oponiensis and semiviridis. 
When the three species are sympatric in Colombia and Ecuador, the pattern and color 
cit the wing iridescence are almost identical Tbe basal half of the wuigs is entirely 
metallic and is seldom interrupted by the usual thin streak of black scales firom the basal 
angle. The hindwing is also largely iridescent except at the apex. The color of the 
iridescence varies geographically (blue to blue-green in Colombia: bright yellow-green 
in Ecuador), but each species changes accordingly so that a similarity in appearance is 
maintained. Where M. ctAimensis occurs out of the range of seminiidis and oponiensis 
in Central America, the wing iridescent pattern is reduced to short basal streaks and a 
narrow medial band on the forewing and almost no metallic scaling on the hindwing. 
The appearance becomes more like lades Cramer. Dyar reflected this observation by 
naming cabimensis origmally a subspecies of lades. Whether there is any biological 
significance to the change in ctdnmaisis when it is no longer sympatric with opmuensu 
and seminruUs is unknown. Perhaps the iqppeaiance is related to the occurrence of 
appropriate models. 
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SPECIMENS EXAMINED (95): 41 males: S4 femalev BELIZE: Toledn: Punta 
Gorda, BMNH; Rio Grande, CM; Rio Sarstoon [ = R. Sarstun], BMNII. "British 
Honduras," BMNH. GUATEMALA: Jzabal: Barrios [= Puerto Barrios], sea level, 
BMNH; Cayuga, BMNH, CM; Quirigu^ BMNH. HONDURAS: Cortis: U C^bre [»La 
Cumbre], BMNH. COSTA RICA: Alajuela: Finca La Campana. El Ensayo, 7 km NW 
Dos Rios, 700 m, UPP. Guanacaste: Santa Rosa Nat. Pk., 300 m, UPP. Heredia: La Selva 
Biol. Sta., Puerto Viejo de Sarapiqui, 40 m, UPP. Limon: Cerro Tortuguero, N. edge 
Tort. Nat. Pk., 0-100 m, UPP; Guapiles, USNM; La Lola lExperiment Station, 50 m], 
USNM. PANAMA: Isthmus of Panama BMNH. Canal Zone: Cocoli, CM; Emperador, 
BMNH; Gatan, BMNH; USNM; Pifla area, MCZ. Coldn: Coldn, Santa Rita, 1500', 
L^SNM. Panama: Araihan [y\ri;i:ian], BMNH; Cabima, USNM; La Victoria, Cerro Azul, 
MCZ; Cerro Campana, 3000", MCZ, USNM; Punta Vique [^Biquej, BMNH. 
COLOMBLV: Aniioquia: Nari [ = Nare] River, USNM. Boyacd: Muzo, 400-800 m, VM; 
Muzo, Rio Cantinero, 400 m, BMNH. Cundinatnarca: Bogota, BMNH, VM; Cananche, 
BMNR RisaraMcr. Santa Cecitia, 800 m, CM. Vdk: Rfo Dagua, BMNH. ECUADOR: 
ImbtOma: Paramba, Rfo Mira, 3500 ft, in copulo pair, OX; Paramba, 35004000*, 
BMNH, USNM. Pkhinchax Cayambe, 9000 ft, in copulo pair, USNM. 



Maaocnane opomams Dietz, new species 

(Figs. 31-34, 144-145, 207; Map 10) 

The genitalia of this species are diagnostic, and the adult can be identified readily 
by the restricticm of wiiite to a thin band <hi the inner margin of the hind tarsi (see 

Fig. 207). It belongs to a spedes group induding semiviridis and cahimemis that has 
the distal edge of the forewing iridescence sharply delineated. The color of the 
iridescence varies geographically and follows the same patterns found in semiviridis 
and cabimemis, i.e., it is blue to blue-green in Colombia and bright yellow-green in 
Ecuador. 

MALE. Length of forewing: 18.5 mm. Head: brownish black to black, occiput with 

two metallic spots: labial palf^i not reaching base of antennae. Thorax: brownish 
black, disc metallic blue with scales obscured somewhat by overlying non-metallic 
hairs; patagia with blue spoti> adjoining lateral white spots; tegulae with blue streak 
across foremargin, white absent on underside; pectus without iridescence; white spot 
on pn^leuron reduced to a few scales, appearing absent; legs brownish blade, 
forecoxae with proximal white spot large and metallic scales absent, coxal grooves 
lined with metallic scales, fore and mid tibiae with thin metallic streaks on outer 
margin, tips of hind tarsi streaked with white on inner margin. Forewing: black to 

brownish black, basal half iridescent blue with distal edge sharply delineated, black 
scales absent at base; underside similar to upperside. Hindmng: basal and discal 
areas iridescent blue, apex and outer margin black to brownish black; underside 
similar. Abdomen: dorsum dark green with tergites II and III iridescent blue-green, 
venter brownish black with mesai white spots large on sternites II and 111, small on 
stemites IV and V, lateral white spots on basal stemite, single spot m pleura; bilobed 
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pocket from anterior margin of sternite VIII. Genitalia: as in Figs. 31-34 (drawn from 
paratype, RED prep. 39227, SMM, 2ii); dorsal processes (ciaspers) of vaivae 
somewhat asymmetrical, anns davate toward tips, dorsal margins as in Fig. 31a; 

mesal sclerile without knob; dorsum of uncus strongly skewed left when viewed from 
above, lateral margins asymmetrically flanged, left side broader and more horizontal 
than right side; ju.xta extends well above base of ventral processes, right margin 
incised, tip spinose; dorsum of aedeagus with two spines, left small, straight, right 
large, S-shaped; vesica of three membranous bursae, (Uaphragma sderotized at 
attachment of aedeagus. 

FEM AI ,H. Essentially identical to male, including diagnostic white streak on inner 
margin of hind tarsi. Genitalia: as in Figs. 144-145 (drawn from allotype, RED prep. 
280, USNM, 2n); sternite VII of sterigma u-shaped, apical margin skewed left, not 
continuous with sderotized intersegmental membrane or large invaglnated pocket at 
right; inner fold of lamella antevaginalis as wide as overlymg fold (sternite VII); 
sclerite of lamella postvaginalis bent medially, only slightly inserted at ostium; dorsal 
wall of ductus bursae unmodified, membrane plicate. 

VARIATION. l ength of forewing: males, 16.5-19.0 mm; females, 17.0-20.0 mm. 
Color of wing and body iridescence varies widely depending on population. Blue or 
bluish green scales are typical of the Colombian specimens, while in the Ecuadorian 
populations the scales are yeUow-green. Metallic color of thorax and abdonwn varies 
in accordance with wing iridescence. Presence or absence of iridescence on fbreo(Ncae 
and hind tibiae varies within populations. 

TYPE DAT/V Male holotype; Alto [upper] Rio Opon, Santander/Sur, Colombia, 
900 m, 8>n-49 (Richter), SMM. Allotype: Villavicendo, [Meta], Colombia, VI-1919, 
(Apollinaire), Dognin Collection, USNM. Paratypes (24): 15 males, 9 females. 
COLOMBIA: Santander/Sur. \^ Carmen, 900 m, March (Richter). SMM; Rio 
Carare. 1000 m. June (Richter). SVtM; Alto Rio Opon. 1000 m. Fehruarv' (F-iichter). 
SMM. ECUADOR: BoUvan Balzapamba, October-February (deMathan), BMNH. 
Esnteraldas: Salidero, 550 ft, February (Fl. & Mik.), BMNH; San Mateo, August 
(Forster), SMM. Guayas: Bulim [ = Berlim], 160 ft, Januar> (Fl. & Mik.), BMNH. 
Imbabimi: Paramba [Hacienda], 3500', dry season. March-May (Rosenberg), B.MNH. 
Pichincha: Santo Domingo de los Colorados, 650 m, October (Forster), SMM. 

BIOLOGY. No information. 

GEOGRAPHICAL DISTRIBUTION. North-central Colombia and western 

Ecuador. 

FLIGHT PERIOD. .A.dult collection records are available for all months except 
July and September, probably indicating that the Species is available throughout the 
year like most Macrocncme. 

E7TMOLOGY. I he specific epithet is taken from the type locality. 
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Macrocneme iminuim Hampson 
(Figs. 35-38, 169-170. 210: Map 12) 
Maaocneme immams Hampson, 1898: 320-321, pi. XII, fig. 1 

A comparatively large Macrocneme with a characierisiic dull iridesccm sheen of 
the wings. This is the most commoniy collected member of a species complex that 
includes two new sympatric Species, A/, habroceladon and tarsispecca. The appearance 
and distribution of the three are so simihir that only the male genitalia will separate 
them. M. inunmiis male> differ slightly exlernalK by having more extensively white 
hind tarsi and prominent white scaling on the underside, especially basad on the 
abdominal venter. The identification of females is difficult due to the lack of 
characters for propo'ly associating the sexes within the comploL The structure of 
sternite VII is sufficiently different to distinguish tarsispecca firom unmanis. The 
female of habroceladon is unknown. 

MALE. Head: blackish brown, occiput with iridescent green spots; labial palpi 
reaching base of antenna, segment II slightly porrect. Thorax: blackish brown, 
iridescence dull green; metallic scales on disc obscured by overlying hair-like scales; 
metallic spots on patagia small; tegulae with scattered metallic scales along anterior 
and mesal margins, white absent from underside; pectus brown interspersed with 
white, white spots on pleura above coxae and on metepimeron; legs blackish brown, 
inner margins of coxae, femora, and tibiae streaked with white, hind coxae and fringe 
of entire tarsi prominently white. Fotewmg: brown, basal half suffused with dark 
metallic green to end of cell, distal margin of iridescence not sharply delineated, 
basal black scales absent or scarce; underside similar, except iridescence greenish 
blue, depending on angle of light, tip of retinaculum white. Hinduin^: brown with 
dark green iricescent patch in discal area; underside entirely suffused with blue-green 
iridescence, except narrowly at apex. Abdonmr. dorsum sufihised mth dark green 
uidesoence, shiny longitudinal striae absent; basal two segments of venter mostly 
white, remaining segments with small mesal spot, pleura with two white spots basally. 
Gcniialiii: as in Figs. 35-38 (drawn from RIiD prep. 3*^223. SMM, 5n); dorsal arms 
(clampers) of valvae symmetrical, inner margins without indentations; uncus skewed 
slightly to left when viewed above, dorsum round, lateral margins horizontally 
flanged; apex of juxta quadrate, extending slightly beyond base of ventral processes, 
spines absent; aedeagus with two spines, longest on left with surface prominent^ 
spinose, short stubby spine on right with apex occasionally blunt. 

FEMALE. Essentially identical to male except: Thorax: less white on underside 
of pectus and legs; inner margins of coxae, femora, and tibiae dark brown with 
scattering of white scales along mesal margin of forecoxae and in hindooxal grooves. 
Abdomen: white on venter restricted to mesal series of small spots, with larger pair 
laterally on basal segment; pleura white spotted on basal two segments, smaller spots 
on remaining distal segments. (Jenitalia: as in Figs. 169-170 (drawn from RED prep. 
268, SMM, 2n); sternite VII of sterigma shield-shaped, apex cephalad, broad, skewed 
to left; caudal maigin slightly comex mesad, with small mdependent pocket in 
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intersegmental membrane; sclerotized band from margin of encircling pleurite at 
right; fold of lamella antevaginalis half as wide as overlying sternite VII; sub-ovoid 
sderite of lamella postvagiiiaiis decurved slightly along ostial opening; sternite Vn 
with two {HTominent plicae, one unattached at left, the other appended from mesal 
prominence; ductus bursae and stalk of accessory bursa with concentric plicae; 
thickened plicae in dorsal wall of ductus bursae; opposing, scallop-shaped signa with 
recumbent spines in bursa copulatrix. 

VARIATION. Length of forewing: males, 21.7-23.7 mm; females, 21.5-232 mm. 
Wings are normally brown suffused with a muted green iridescence, but occasionally 
the ground color is a brownish black (Ri'o Pampas, Peru) or the iridescence is a 
muted blue (San Pedro, Argentina; Rio Pampas, Peru). In males, the white scaling 
on the underside is variable, occasionally sparse or entirely lacking along the inner 
margins of the femora and tibiae of the forelegs* tibiae of the hindlegs, or as thin, 
transverse bands on abdominal venter (Chaoo, Bolivia; Yimgas de Incachaca, 
Bolivia). 

TYPE DATA. ! immanis Hampson: male lectotype. here designated, Chaco, 
Bolivia (Garlepp), BMNH. One female with same data was included by hiampson 
in the original description. 

BIOLOGY. No information. 

GEOGRAPHICAL DISTRIBUTION. Central Peril to northern Argentina and 
east to the lowlands [=yungas] of Bolivia. 

FLIGHT PERIOD, Probably active throughout the year. Collection records 
indicate that adults are found in every month except July and August. 

REMARKS. The muted, dull appearance of the wing iridescence and the absence 
or scarcity of black scales on the forewing are good indicators Miiether immanis, 
hahroceladon. or tursispecca is present. Initially it is easier to separate M. immanis 
from its siblings by the whiter basal leg segments, the white abdominal base in males, 
and the white fringe of the hind tarsi extending to the tibia. Although the three 
species are often sympatric, distribution records show the range of immanis to extend 
only to the Department of Junfn, Peru, w hile both habrocdakm and tursispecca occur 
further north in Colombia (Rio Negro). Since the three occur together in localities 
as far apart as La Oroya, Peru, and the Yungas del Palmar, Bolivia, it is best to use 
genitalia characters in making an identification. 

SPECIMENS EXAMINED (64): 46 males, 18 females. PERU: Ayacucho: Rfo 
Pampas, CAS. Cuzco: Cajon [Hacienda], BMNH; Marcapata, PM; Vilcanota, 3000 
m, BMNH. Jimm: Peren^, CIJ. Pimo: La Oroya [ = Oroya], R. Inambari, 310f) ft, dry 
season, BMNH; Oconequc. Carahava, 7()()() ft, BMNH; S. Domingo. Carabaya, 
6000-6500 ft, dry/wet season, BMN H; USNM. BOUVIA: Cochabaniba: Chapare, 400 
m, LACM, SMM; Yungas de Incachaca, 2100 m, SMM; Yungas del Pahnar, 2000 m, 
SMM; Cochabamba, CM. La Par. Chaco, BMNH, USNM; Coroioo, 1400, ISOQ, and 
1900 m, BMNH, SMM, VM; Yungas, Chulumani, 1200 m, SMM; Yungas de La Paz, 
1000 m, USNM; La Paz, 1000 m, BMNH; R. Solocame [ = R. Solacama], 1200 m, 
BMNH; R. Tanampaya [ = R.TaniampayaJ, BMNH; R. Songo [ = R. ZongoJ, 750 m, 
PM 'Olivia'' (Schaus Collection), USNM. ARGENTINA: Jujuy: Jujuy, 1250 m, 
SMM; Ledesma, SMM; S[an] Juandto, CU; San Pedro, 580 m, SMM; Yala. 1450 m, 
SMM; Yuto, 350 m, SMM. Saltm Aguaray, IML; Dept. San Martfin, Podtos, IML; 
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Salta, 33U0 ft, BMNH. Tuaimun: Aconqiiija [sierra], 500 m, IML; El Cuartiadero, 
IML; Quebrada de Lules, IML; Tucuman, BMNH. PM, USNM; Villa Nougues, IML. 



Macrocneme tarmpecca Dietz, new species 

(Figs. 39-42. 133, lbb-i68. 212; Map 11) 

A member of the specks complex including immatds and habroceladim that is 
broadly sympatric from Colombia to Argentina, and unique in the genus for the tiny 
invaginated pocket of unknown function in abdominal stcrnite VI in b»)th sexes (Figs. 
133 and 168). M. tarsispecca in piieno typically indistinguishable from liubroceladon, 
but is more commonly encountered and has upturned arms on the daspers and an 
incised juxta to separate it mmphologically. 

MALE. Length of forew ing: 21.7 mm. Head: brownish black, occiput and vertex 
interspersed with metallic hlue-green: labial palpi not reaching base of antennae. 
Thorax (including legs): brownish black; iridescence of disc blue-green, obscured by 
overlying hair-like scales; dorsal and lateral white spots of paiagia small, intervening 
metallic spots reduced to few scales; metallic markii^ of tegulae reduced to few 
scales on anterolateral margin, white scales on underside not visible along mesal 
fringe: white scales on pectus limited to small spots at proximal ends of coxae and 
on propleuron and meiepirneron; outer surface of fore and hind coxae white-spotted; 
coxal grooves and tibiae streaked with metallic blue-green; hind tarsi white-tipped. 
Forewing: brown, suffused to beyond middle with dull green iridescence, base flecked 
with blue; basal black streak below A, and at costa small, irregular; underside 
similar, but iridescence slightly bluer depending on light, extending slightly beyond 
cell, black scales absent. Himiwing: brown suffused with dull green iridescence except 
at apex and outer margin; underside entirely suffused with dull iridescent blue or 
blue-green scales, depcuJing on angle of light Abdomm: entirely uidescent dark 
green, not shiny; thin longitudinal bands not evident; white spots of basal tergite 
small; venter similar, except white of mesal series forming thin bands along anterior 
margin of segment; sternite VI with small invaginated pocket on left (Fig. 133); 
sternite Vlll with membranous folds (coremata?) invaginated from anterior margin. 
Genitalia: as in Figs. 39-42 (drawn from RED prep. 39225, SMM, 2n); dorsal arms 
(claspers) of valvac symmetrical but distinctly curved upward beyond middle; uncus 
skewed strongly to left when viewed from above, lateral niargim mended as 
asymmetrical flanges, broad on left, narrow and vertical on right: juxta long, 
extending well above base of ventral processes, apex prommently spinose at margin 
and sharply incised on right; dorsum of aedeagus with two small spines pointing in 
opposite directioK. 

FEMALE. Length of forewing: 21 mm. Like male except: Thorax: iridescence of 
disc green with occasional bluish sheen: white spots of forecoxae smaller, larger on 
hind coxae, torching: iridescence green to blue-green, basal black scales much 
reduced, basal blue flecks absent. HimUving: iridescence absent on underside from 
apCK and inner margin. Gatitalia: as m Figs. 166-167 (drawn from RED prep. 269« 
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SMM, In); sternite VII of sterigma broadly shield-shaped, apex cephaiad, broad; 
small independent ovoid sderite intersegmental^ between VI and VII; tiny flap and 
invaginated pocket (Fig. 168) on caudal maigin oi sternite VI; plicae associated with 
mecUal protuboanoe on segment Vm much reduced; fold of lamella antevaginalis 
half as wide as overlying sternite VII: irregular, ovoid sclerite of lamella postvaginalis 
not strongly decurved at ostium; ductus bursae and stalk of accessory bursa with 
concentric plicae; stalk of accessoiy bursa comparatively short; signa as for genus. 

VARIATION. Length of forewing: males, 20.0>22.0 mm; females, 21 mm. 

TYPE DATA. Holotype male: Bolivia, [La Paz], Sarampiuni, San Carlos. 1000 
m, 31-8-50 (W. Forster. leg.). SMM. Allotv'pe: Bolivia, {Corhtih^jmha], 
Chapare-Gebeit [ = upper region] Rio Chipiriri. 400 m, 31-X-1953 (W. Forster, leg.). 
SMM. Paraiypes (20): 19 males, 1 female(?). COLOMBIA: Meia: Rio Negro, E. 
Colombia, 800 m (Fassl), BMNR PERU: Puno: La C)roya[» Oroya], R. Inambari, 
wet season* 3100 ft, Maicfa, September (Ockenden), BMNH; Santo Domingo, 
Carhaya, wet season, 6000-6500 ft, November (Ockenden). BMNH: Tinguri 
[ = Hacienda l incuri], Carabaya, wet season, 3400 ft, January (Ockenden), BMNH. 
BOLIVIA; Codiaba/nba: Rio Cristal Mayo [ = R. Crislalmayoj, Chapare, female, 
1000-2000 m, October (Peiia), CU; Yungas del Palmar, 1-2000 m, Januaiy, 
September, November (Zischka), SMM. La Par. Prov. Inquishd, Sacambaya, 6500 ft, 
May-October (Kettlewell), BMNH; Rio Songo [ = R. Zongo], 750^00 m (Fassl), PM, 
VM; Yungas. Chulumani, 1200 m (Schuize), SMM. 

BIOLOGY. No information. 

GEOGRAPHICAL DISTRIBLmON. Eastern Colombia, southeastern PerO, and 
lowlands of Bolivia. 

FLIGHT PERIOD. Collection records show adults flying in January' and March 
and again from August through November. .Additional collecting will probably show 
that the species flies throughout the vear. like other Macrocneme. 

ETYMOLOGY. The specific epithet is taken from the Greek, m., forsos sankle; 
and the Anglo-Saxon specca ^spot and refers to the hind tarsi. 

REMARKS. Typically the females are difficult to associate, but I am assuming 
the allotype is properly placed here due to the small invaginated pocket on the right 
side of sternite VI (Fig. 168), seeming to correspond to a similar invagination on the 
left side of the same sternite (VI) in the male holoiype (hig. 133). I'he function of 
the pockets is unknown, but th^ nuQr serve as receptacles for scent scales duriqg 
mathig. Th^ are not found in males of bfunams or kabrocdadon. 



Macrocneme Mrocekuhn Dietz, new species 

(Figs. 43-46, 211; Map 11) 

This is the least commonly collected of the three species making up the immanis 
complex. M. fuAro^ladim occurs sympatrically with tarmp»xa from Colombia to 
Bolivia, and with inunanis from Peni to Bolivia. Its presence is best detected by an 
atammation of the male genitalia. The small aedeagal q>ines, the large, non-indsed 
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juxta, and flattened scales interspersed among setae on the ventral processes of the 
vulvae are diagnu^tic. Also, the abduminai venter is less white when compared to 
imnumis. 

MALE. Lei^ of forewing: 21.S mm. Head: blackish brown with small metallic 
spots on occiput; labial palpi reaching base of antennae. Thonix (including legs): 

blackish brown, metallic scales ofdi'^c obscured by overlying hair-like scales; patagia 
with niesal and lateral white spots small, lateral metallic spots reduced to few scales; 
tegulae without metallic scales, white absent from underside; pectus with white spot 
absent from propleuron but present on meteptmeron; inner margin of foreowae 
while, all coxae white-spotted proximally, spot smaller in hind legs; hind tarsi 
white-lipped. Forewing: brown, basal half to end of cell suffused dull green, 
iridescent; few black scales at basal angle and along costa; underside similar except 
iridescence not reaching end of ceil; retinaculum brown. Hindwing: brown with dull 
green iridescent patch in discal area; underside mostly iridescent green, brown at 
apex. Abdomen: dull iridescent green with thin, shii^ transverse line dorsomesad; 
venter blackish brown with lateral margins shiny green, basal segment with three 
white spots, remaining segments with single mesal spot; sternite Vlll with anterior 
margin as in Fig. 132, possibly coremala? Genitalia: as in Figs. 43-46 (drawn from 
RED prep. 39224, SMM, 2n); dorsal arms (claspcrs) of vahrae asymmetrical, left arm 
longer and narrower than arm on right; ventral processes with flat, bifurcated scales 
interspersed among setae at tip; uncus skewed left when viewed dorsally, dorsum 
round, lateral margins extended as asymmetrical horizontal flanges; juxta long, 
extending well above base of ventral processes of valvae. apex margined with small 
spines, short, thumb-like flap from right; dorsum of aedeagus with two small dextrad 
spines, left tip acuminate, right tip mucronate. 
FEMAI.F. N'oi known. 

VARIA TION. Length of forcwine: males (5n). 20.8-21.5 mm. 

TYPE DATA. Holotype male: Cochabamba. Bolivia (J. Steinbach), Acc.[#] 6873; 
USNM Type #73264, USNM. Paratypes ( 10); all males. COLOMBIA; Meia: Ri'o 
Negro, B. Colombia, 800 m (FassI), BMNH. PERU: Puno: La Oroya [= Oroya], R. 
Inainbari. September, 3100 ft, dry season (Ockenden), B.VINH. BOLIVIA: 
OH hahamha: Cochabamba" (Steinbach), CM, USNM; Yungas del Palmar, 2000 m, 
November (Zischka). SM.M. 

i have tentatively placed one female from Rio Negro, Colombia (Fa^si), BMNH, 
and one from Prov[encia] del Sara, Bolivia, 450 m (Steinbach), CM, under 
hahroceladon. I am not certain that these are properly associated sexually and 
therefore do not consider tfiem paratypes. 

BIOLOGY. No intorrnalion. 

GEOGRAPHICAL DISTRIBUTION. Eastern Colombia, southeastern Perii, and 
the lowlands of Bolivia. 

FLIGHT PERIOD. The activity of adults on a year-round basis is unknown, due 
to a scarcity of specimens. Adults have been collected in July, September, and Nov. 

ETYMOLOGY. The specific epithet is taken From the Greek liuhros = pretty, and 
the French celadon =sea green, to reflect a distinguishing feature of the wing 
iridescence. 

REMARKS. I know of no way to distinguish the females. 
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Macrocneme lades (Cramer) 

(Figs. 47-53, 148-149. 1%. 213-214; Maps 13 and 14) 

Spliitu lades Cramer, [1776]: 153 (Index); [1775J:131, pi. 83, fig. E 
Zygaena ladis [sic].- Fabricius, 1781:165 [lapsus] 
Macrocneme lades.- HQbner, 1818:15.- Kirby, 1892:129 
Euchromia (Macrocneme} lades- Walker, 1854:251 

Euchromia (Macrocneme) aurata Walker, 1854:250 [NEW SYNONYMY] 

Calonotos aurata.- Butler, 1876:369.- Hampson, 1898:335 

Calonotus auratus.- Zerny, 1912:98.- Draudl, 1916:109 (as C aurata) [invalid 
emendation] 

Macrocneme thyridia,- Forbes (nee Hampson, 1898) 1939:130 [misidentification] 

A widespread and variable species occurring from Mexico to Brazil. While often 
sympatric with other Macrocneme, it is most closely allied to M. tfiyra, with which it 
shares parallel geographic variation and a similar phenotype except for always being 
less white on the underside. 

SinGe the type specimen of lades is lost, the fcllowing descriptions are based on 
a neot\pe male (Fig. 213) and associated female (Fig. 214) from R^gina, French 
Guiana. The specimens were selected for their resemblance, especially of the female, 
to the original description and figure by Cramer. The type locality only approximates 
the original locality (Surinam) of lades^ but the Guiana association is restrictive 
enough to assume that the same species is being treated. 

MALE. Head: blackish brown, vertex and occiput with green metallic scales; 
labial palpi not reaching base of antennae. Thorax: blackish brown, iridescence 
bronzy green, metallic scales of disc not obscured by overlying hair-like scales; 
scattered metallic scales along hind margin of patagia; single, large metallic patch 
along anteriw margin of tegulae; underside of tegulae white but scarcely visible from 
above along mesal margin; pectus hairv-, blackish brown, with usual white markings 
including spot on propleuron; legs bronzy green with metalic scales in femoral 
grooves and mixed with some white on forecoxae; white spots on mid and hindcoxae 
and on tips of metatarsi. Forewing: brown, paler toward apex; bronze green spot at 
base; oblique black streak from basal angle to cell followed by medial, transverse 
green fascia with dark veins, distal margin of fascia not reaching end of cell; 
underside brown with basal third metallic green except where wings overlap; 
retinaculum white. Hitidwing: brown, iridescent scaling absent; underside similarly 
brown, with basal half metallic green except in anal fold. Abdomar. iridescent green, 
mid-venter brown with mesal series of large white spots diminishing in size caudally. 
Genitalia: as in Figs. 47-53 (drawn from RFD preps. 39217. USNM et al.; 16n); 
dorsal processes (claspers) of valvae symmetrical with inner surfaces at tips slightly 
concave; uncus rounded on dorsum, with lateral margins as short, subequal flanges; 
juxta extends beyond base of ventral processes, apex cut away at right and tip at left 
with row of short spines (cf. Figs. 49 and 52 for variation); aedeagus with two stout. 
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unequal spines, the longer on the left, parallel to dorsum and tip curved outward, 
right spine short and raised at right angle to dorsum. 

FEMALE. Almost identical to male, except iridescence of forewing restricted to 
single bronze green spot at base; black of basal angle diffuse and not reaching end 
of cell; white on abdominal venter restricted to mesal series of small, equal spots. 
Cn-niialia: as in Fig. 14H-14^) (drawn from RHI) prep. 255. UCH; .^n): sternitc VII 
subquadrate, skewed slightly to left, with bottom right corner truncate, caudal margin 
entire, intersegmental membrane with thin, sclerotized band continuous at left with 
encircling pleurite and at right with sderotized pocket consisting of two depressions, 
the more mesad deepest; sclerite of lamella postvaginalis oblong, margins eroded, 
lower half decur\'ed at ostial opening; ductus bursae and stalk of accessor^' bursa with 
concentric plicae; medial protuberance of sternile VIII strongly notched mesad and 
continuous with right fold of underlying pair; signa uf two opposing scallop-shaped 
patches with recumbent spines and 2-3 unattached spines nearby. 

INDIVIDUAL VARIATION. Length of forewing: male, 14J-17.0 imn; female, 
15.7-17.8 mm. Wing ground color varies from blacldsh brown to brown, with tips 
occasionally non-pallescent; forewing iridescence varying from a single basal spot to 
a medial transverse fascia; hindwmgs normally devoid of iridescence on upperside but 
occasionaify iridescem patch occurring below cell t»sad to CU|.^2' oblique blade 
streak from basal angle ahvays present, but variable in width and length; wing 
iridescence either bronzy green, green, blue-green, or blue; color usually consistent 
within a population but occasionally mixed, especially blue with green; abdominal 
iridescence cither bronzy green, green, or bluc-grcen; color not necessarily consistent 
with that found on wings; thoracic pectus and abdominal venter whiter in males than 
in females; occasionally reduced white markings occur in males, especially on 
abdomen; length and shape of juxta varying slightfy (cf. Figs. 49 and 52), but tip 
always extending above base of ventral processes; surface of left aedeagal spine 
either smooth or sliuhtk spinose. 

Gi£OGRAPHIC AL VARIATION. Mexican and Central American specimens 
of lades have a blackish brown ground color on the wings and an iridescence that is 
either blue or sometimes green but never brassy. There is seldom any reduction in 
wing iridescence and the white markings, especially on the abdominal venter, are a 
similar series of sfH)ts. 

The Colombian and western Venezuelan populations show only minor 
differences from their Mexican and Central American counterparts. The w ing groimd 
color is similarly bladdsh brown, but the iridescence may be either green or blue or 
a mixture of the two colors. The median transverse fascia of the forewing may be 
reduced considerably but is always present. The abdomen is usually green, but 
occasionally there is a mixture with blue. I'he amount of white on the abdominal 
venter varies among males, with some showing large spots basally and others having 
a series of small spots similar to the females. 

In contrast, populations from ea'^tern Venezuela and the Guianas have a 
phenotype that is distinctl> brown. The apex of wings is slightly pallescent. 
Iridescence is usually bronze or sometimes green, but seldom blue. There is a large 
range in reduction of wing iridescence, with transverse median fascia sometimes 
completely absent Abdominal markings usually separate males from females, with 
the base of the venter normally whiter in males. Walker's Euchromia (Macrocneme) 
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auraia is a male of this brown phenotype. Its type locality is listed merely as 
*Veiiezuela,* but this designation can be narrowed even further to lower region' of 

the Orinoco River, Venezuela, since this is a variant ci lades that is easily separated 

geographically. Forbes (193^) obviously never saw the npe specimen when he 
transferred aurata to Macroaieme from Cuhmotos. Annita bears no resemblance to 
semiviridis, which he synonymized, or to cabunemu,, which he mistakenly described 
and illustrated 

Although the distribution of kdes is extensive and apparently continuous, its 

brown phenotype {= aurata) is distinguishable from other examples ci lades by a 
geographic boundary that follows the outline for the Guiana Highlands, extending 
east of the Orinoco to French Guiana and south to the northeastern tributaries of 
the Amazon. The correlation between this browner pheno^e and its distribution in 
the Guiana Highlands may be related, as T^imer (1971) suggests, for the races of 
Heliconius melpomene and eretfo, to subspeciation occurring as a result of the 
isolation of populations during climatic cycles accompanying glacial periods. 
Presumably selection has acted similarly on the related species. A/, thyra. because 
there are changes in appearance that clearly parallel those seen in lada when the 
two are sympatric in the Guianas. It appears that the two species are mimetically 
paired so closely that selective changes in one have been reflected in almost identical 
changes in the other. See Af. Uiyra for further discussion of the similarities between 
these species. 

TYPE DATA, lades Cramer: Surinam, type lost. Neotype male, here designated, 
Frendi Guiana, Rfo Approuague at R6gina, January 1-3, 1970, Y. Barbotin, 
USNM Female, same data, USNM. ! aurata Walker: male holotype, Venezuela, 
BMNH. 

The original description of lades might apply equally to occasional specimens of 
thyridia or Uiyra with the wing iridescence reduced to a single basal spot. All three 
species were described from Surinam without a specific locality. Althoii^ the imde 
genitalia are distinctly different, each species has a variant phenotype whidi could 
be confused with the lades description. Under such conditions it seems appropriate 
in the interest of stability to have each species associated with a type specimen, 
llolotypes are extant for thyridia and thyra but for lades no type could be identified 
at the Rpsmuseum in Leiden where Cramer material would presumable be located. 
It is presumed lost and I have designated a neotype for lades. I suspect the origmal 
type was a female but have selected a male as neotype due to the greater certainQr 
with which the male genitalia can be identified compared to the females. The 
different type locality is explained in the introductory remarks. 

BIOLOGY. In Costa Rica, larvae of this species have been reared on Mesechites 
bifida [Apocynaoeae]. The larvae eat mature leaves and are diurnal in activity. 
(Janzen, unpub.). See "Host Associations," p. 11 for further discussion. 

ADULT HOST RECORDS. From Costa Rica, adults of M. lades, collected by 
P. Opler, visited inflorescences of the following plants: 

Boragmaoeae 

1. Cordia curassavica Roem. & Schult 

2. Cordia inermis (Mill) LM. Johnston 
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Compositae 

3. Bdlrinumi rean I . 

4. Meluntlieru mveu (L.) Small 

GECXjRAPHICAL distribution. Veiy widespread. From Mexico through 
Central America to northern and central South America. Not known from Uruguay 

or Argentina. 

FLIGHT PERIOD. Active tiiroughout the year, since collection records are 
available for every month of the year at least in some part of its extensive range. 

REMARKS. It appears from Cramer's description that lades was described from 
a female that had a simple bronze green spot at the base of the forewing. This wing 
pattern is not typical of the usual lades phenotype. In a series of lades specimens 
(n= 14) from Regina, French Guiana, one female (Fig. 214) is identical to Cramer's 
description but the others, both male and female, have a median foscia in addition 
to the basal spot The iridescence in this band varies from moderate to light A 
reduction in wing iridescence to a single spot is not unique to lades. Occasional 
specimens of iule Druce and ihyridia Hampson show a similar reduction. A series of 
iole (n=32) from San Vito. ('osta Rica (IJCB). has one female (Fig. 205) devoid of 
most iridescence, while the remaining specimens have the u^ual broad metallic band 
on the forewing. Similarly, one female of thyridia from Oyapok, French Guiana 
(RML), is identical to the Cramer illustration. The forcwings are dark brown, and 
there is an absence of iridescence except for a basal spot. Other specimens of thyridia 
from eastern Venezuela (Rfo Mariusa. LACM) occasionally occur with the forewing 
iridescence reduced to a basal spot, but there is also a thin streak on the inner 
margin. The appearance is not identical to Cramer's description for lades, but similar 
enough to be confusing. 

The most consistent character for separating lades from iole and thyridia is the 
structure of the male genitalia. M. lades has a scoop-like juxta that always extends 
beyond the base of the ventral prt)cesses of the valvac. The apex is rounded, spined 
on the left, and obliquely truncate on the right. In thyra, the juxta never reaches 
beyond the base of the ventral processes and the apex is straight In thyridia, the jiutta 
twists to the left, the apex is spined along its entire margin, and the right side is 
distinctly excavated. The three species show distinctive differences in the spines on 
the aedeagus (cf. Figs. 50, 57, and 70). 

SPECIMENS EXAMINED (920): 526 males; 394 females. MEXICO: Chi£^. 
La Granja, AMNH; Huixtla, 20-25 mi N., CNC; Palenque, CNC: Portugal, 7 mi SE. 
Simojovel, UCB; Tapachula. Finca Violeta, SMM. Guerrero: Guerrero, BMNH. 
Hidalgo: Guerrero .Mill. 9000 ft. BM.NH. Oawca: Donaji. LCB; Palomares, MSU. 
San Luis Potosi: Tamazunchale. 2 & 25 mi N., 400'. AMNH. LCB, LSNM. Tabasco: 
l abasco. BMNH: leapa, BMNH. Vera Cruz: Acayucan. MSU: Acayucan. 30 mi S., 
UCD; Atoyac BMNH, USNM; Coatepec, USNM; Cdrdova, BMNH, UCD, USNM; 
Cotaxtla Exp. Sta., Cotaxtia, UCB; Jalapa, AMNH, BMNH. USNM: Jicaltepec, CM: 
Lake Catemaco. CNC: Minatitlan. MSN: El Naranjo. UCB: Orizaba, AMNH, 
BMNH, PM: Paso San Juan, USNM: Ponpontler. AMNH: Vera Cruz, Presidio, 
AMNH; Salto Eyipantla [8 km S. San Andres Tuxtla], UCB; San Andrds Tuxtla, 
MSU; Sta. Rosa, USNM; Sontecoroap^ UCD; La Tinaje, 9 km S, UCB; Vera Cruz, 
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BMNH, PM. "Mexico" (Boucard. Genin, Ross, Salle, Salli), BMNH, PM, SMM, 
NRS. Isth. of Tebuantepec (Sumichrast), MCZ. GUATEMALA: i4//a Vempar. Panz6s, 
Vera Paz, BMNH; TemahU, Vera Paz, BMNH. Baja Vempar. Cbejel (Scfaaus & 

Barnes), BMNH; Pancina [ = Panimal. Vera Paz, BMNH; Pu nilha [ = Purula], USNM. 
El Progreso: El Jfcaro, Vera Paz, BMNH. Escuintla: Hscuiiitla, BMNH; San Jose, 
CAS; Zapote [ = K1 ZapoteJ. BMNH. /zubai: Cayuga, BMNH, CM. USNM; Quirigud, 
240 ft, CM, CU, NRS, UCB. Retalhuleu: S. Sebastian, USNM. Santa Rosa: 
Guazacapdn, BMNH. Sudiitepiquez: Cuyotenango, USNM; San Isidro, IGfXf, BMNH. 
Zacapa: La Union, LACM; Zacapa, USNM. "N. Guatemala" (Bedoc), PM; 
Guatemala. USNM; "Guatem. & C. Amer." (Hy. Edwards), AMNH. Not located: 
San 2^rnas, Atlantic coast, BMNH. BELIZE: Belize: Belize, (Rolfe, Johnson), 
BMNH, USNM; Manatee [Rfo], S. of Belize, BMNH. Toledo: Columbia [Ri'o], 
BMNH; Punta Gorda, BMNH; Ri'o Temas [=R. TemashJ, BMNH. "British 
Honduras' (White), BMNH. HONDURAS: Atidntida: La Ceiba, AMNH; Lancetilla, 
CU, MCZ; Tela, CU, CM. Colon: Puerto Castilla, MCZ. CW.s: La Cambrc [ = La 
Cumbre], 900-1000 m. BMNH; La Lima. USNM. USP; San Pedro Sula. AMNH, 
BMNH, NRS; Lago Yojoa, 8 km NE el Mochito, LACM. Storazdn: fEI] Zamorano, 
USNM. "Honduras", (Owen, Crowley, Schaus), AMNH, BMNH, CM, USNM; 
Siguatepeque, 6 km N, UCB; Tatilabe, 6 km W, UCB. NICARAGUA: Managua: Los 
Nubes, 1300\ AMNH. "Nicaragua" (DeLattre). BMNH. COSTA RICA: Alajuda: San 
Mateo, USNM; 2 km N. Tilarin. UCB. Cartago: Cache f = Cachi], BMNH; Juan 
Vifias. 2500-3500', BMNH. CM, USNM; Orosi. 1200 m, BMNIL PM; Sitio [de 
AvanceJ, CM, USNM; Turrialba, CAS. Gua/uicaste: Bebedero, BMNH; Taboga, 
BMNH. LwuSn: Bataan [Batin], USNM; Cblombiana, 300 ft, BMNH; Guapiles, CM; 
Hambuiig Farm [bontering Reventazdn River on Ramal Montecristo, civ. 10 m], 
MCZ. La Lola [Experiment Station, elv. 50 m], USNM; Puerto Limon, USNM. 

Puntarenas: 2 mi NF. Corredor. I . ACM: Golfo Dulce, [Pto.] Jimene7, VM; 1.8 mi W. 
Rincdn, Osa Penin&la, LACM. San Jose: La Uruca, nr. San Jose, 1100 m, USNM; La 
Unica, PM; San Josd, BMNH, PM, VM. "Costa Rica' (Boucard, Underwood, Serre, 
BioUey), BMNH, CM, PM. PANAMA: Canal Zone: Ancdn, AMNH; Balboa, AMNH; 
Barro Colorado, AMNH, CAS, CU, MCZ; Empire, AMNH: Madden Dam, BMNH, 
MCZ; Canal Zone. BMNH. Clnriqut Rovira. IQOO'. SE. Potrerillos Arriba, USNM: 
Volcan de Chiriqui, 2000-3000', BMNH; Chiriqui, AMNH, BMNH, CAS, VM. Colon: 
CoWn, BMNH. Panamd: 1-as Cumbres, BMNH; Uno, 800 m, PM; Pacora, AMNH; 
Taboga Is., MCZ. Veroffuis: "Veragua" [-Veragiias], BMNM. "Panama" (Ellison, 
Walker, Schaus & Barnes), AMNH, BMNH, USNM; Isthmus of Panami. 
(Pemberton), BMNH. COLOMBIA: Antioqia: Puerto Berrio. BMNH. Boyacd: Muzo, 
R. Cantinero, BMNH. Caldas: La Dorada, AMNH, USNM. Cesar. Lake Sapatoza 
Region, Chirigua[naJ Disl., BMNH. Choco: Costa de Pacifico, Solano, SMM. 
Cundinanuaar, Cananche, BMNH; Medina, 500 m, USNM; Monterredondo, 1310 m, 
1420 m, SMM. Magdalena: Cacagualito, 1500', BMNH; Don Amo, 4000', BMNH; El 
Banco, Magdalena Vallev. BMNH; Minca, 2000'. BMNH; Onaca. Sta. Marta. 2(XKr. 
BMNH; Ru) Fn'o, BMNH: Santa Marta, CAS. VM: Valparaiso, 40(Kr. BMNH. Meta: 
Rio Gua>uriba, SMM; Rio Negro, E. Colombia, 800m, BMNH; ViUavicencio, E. 
Colombia, 400 m, PM, VM. Saitander del Sun Bio Caraie, 1000 m, SMM. ToBnuK 
Honda, BMNH. Vatle: Palmira, VaUe de Cauca, USNM; Rfo Aguacatal, W. 
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Cordillera, 1600" 6^ 2000 m, USNM. VM. "Colombia" (Marloff). CM. VENEZUELA: 
Amazonas: Carmen, USNM; Samariapo. L'SNM. Anigua: Cagua, 450 m. UCV; La 
Isleta, Choroni, 200 m, UCV; Maracay, SMM, UCV; Rancho Grande, 1 100 m, SMM, 
USNM, UCV. Barifua: Campamento Cachicamos, Reseiva Forestal Caparo, 100 
UCV. BoUvar. Ciudad Bolivar. BMNH; El Barroso [Hato], Rio Maiu. [near Rfo 
Cuchivero], UCV; El Bochinche, Reser\a Forestal Imataca, UCV; El Dorado-Sta. 
Elena. Km 107. 520 m, UCV; El Uormiguero, Mcseta dc Nuria, 500 m, UCV; 
Suapure, Caura Rive, CU. Carubobo: Las Quiguas nr. San Esteban, BMNH, CM, 
USNM; Valencia, BMNH; Rfo Borburata, E. Carabobo, 250 m, UCV; San Esteban 
nr. Puerto Cabello, BMNH. Delta Amacum: La Horqueta 0-100 m, UCV. Distrito 
Federal: Caracas, BMNH. Ftdcdn: Curimagua, UCV; Palma Sola. BMNH. Lara: 
Sanare, 1350 m. UCV. Merida: Merida. PM. USNM. Mirandu: Gualopo, 400 m, UCV. 
Mommas: Caripe, 850 m, UCV; Jusepin, UCV; Rio Morichal Largo [nr. bridge], 
UCV. Tachira: carretera La Frfa-Coloncito, Km 2, orilla Ri'o Orop6, 90 m, UCV. 
Tmjilh: Cuicas, 1032 m, UCV; Trujillo. UCV; Valera, USNM. Yamcuy: Aroa, 
BMNH, UCV, USNM; Yumare, UCV. Ziilia: El Tucuco, 420 m, UCV; orillas Rio 
Escalante a 30 km dc Santa Cnu. UCV. "Venezuela," B.MNH, USNM. TRINIDAD: 
St. Andrew: .Manzanilla, OX. St. George East: Caparo. BMNH. St. George IVest: 
Ariapite. BMNH; Port of Spain. BMNH. St. Patrick: Cedros, USNM. " Irinidad," 
BMNH. GUYANA: Mazanm-Potam: Potaro, BMNH; Roraima, BMNH; Tumatumari, 
Rio Potaro, USNM; Plantain Island, Essequibo River. USNM. West 
Demarara-Essequiho Coast: Parika. BMNH. SURINAM: Marowijne: .Aroewarvva 
Kreck, Maroewym Vallev. BMNH. Faraniariho: Paramaribo. CU, BMNH. 
"Surinam," VM. FRENCH GUL^A: Guywie: Cayenne, BMNH, CM, PM, OX, 
USNM; Goebert, Maroni, BMNH; Nouveau Chantier, lower Maroni, USNM; Pied 
Saut, pyapok R., CM; Rio Approuague at R6gina, USNM; Roura, USNM; St. Jean 
du Maroni, USNM; St. Laurent, Maroni, USNM VM. ECUADOR: Bolfvan 
Balzapamha. BMNH. Esmeraldas: San Mateo, SMM. /.cs Rios: Pichilingue, 100 m, 
UCV. Manubi: Cojirnies. CNC. Napo: Puerto Napo. bUU m, BMNH; Rio Anzu [ = Ri'o 
Ansupi], IML; Sar/ayacu l = ZaUa>acuJ, 700 m, BMNH. Fastaza: Alpayacu, Ri'o 
Pastaza, E. Ecuador, 3600*, BMNH. Tungurahua; Ambato, BMNH; Rfo Topo, 1200 
m, VM; La Merced, Ri'o Pastaza below Baiios. 4000'. USNM. "Ecuador," BMNH. 
PERU: Cajatnarca: Charape (=Charapi] River, Tabaconas, 4()0()'. BMNH: E. slope 
Ri'o Tabaconas. Charape. 4000'. OX. Ciizeo: Ouincomil. 7SU m. CNC. Junhi: El 
Campamienio, Colonia Perene, CU; Valle Chanchamayo, 800 m, IML. Loreto: 
Pucallpa, MSU. San MartM: Mayobamba, BMNH. Not located: Ygarapd, Upper 
Amazon.s, BMNH. BOLIVIA: CocfudMmUfo: Oiapare, 400 m, SMM; Chapare [upper 
region] Rio Chipiriri, 400 m, SMM. PARAGUAY: "Paraguay," USNM; Rfo Paraguay, 
SMM. BRAZIL: Amazonav. Fonte Boa, BMNH; Hyutanaha [ = Huitanaa], Rio Purus. 
CM; Nova Olinda, Kio Puriis, CM; Rio Purus, NRS; Sao Paulo tie Oliven^a, BMNH, 

USNM; Teffe [Tef^], CM, SW. Mato Grosso'. Buriti, Cbapada dos Guiniaraes, CNQ 
Salobra, U5P. Pai± Altamiia, Rio Xingd, USNM; Beldm, MCZ. VM; Vaii, BMNH; 
Pome Nova, Rio Xingu. BMNH, USNM; Sesta, Lower Amazon, BMNH; Taperinha 
b. Saniarem. VM, USNM. Rio de Janeiro: "Rio," BMNH, RML. Ronddniai Pdrto 
Velho, Rio Madeira, NRS. Sao Paulo: lllia Seca, USP. 
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Afacrocneme thym Masdiler 
(Figs. 54-57, 150-151, 190. 198, 215; Map 15) 

Macrocneme thyra Moschler, 1883:334, pi. 18, fig. 24 

Macrocneme affinis Klages, 1906:539.- Hampson, 1914:206 [as synonym of M. 

duyshisl- Draudt, 1917:204.- Zcrny. 1931b:241 [NEW SYNONYMY] 
Calonotos chloroki Dognin, 1914:Fasc. 7:8.- Hampsoo, 1914:215.- Draudt, 1917:205 

[NEW SYNONYMY] 
Macrocneme ihvra holn iami Draudt, 1916:104 (NEW SYNONYMY] 
Macrocneme thyra intacla Draudl, 1916:104.- Fleming, 1957:124.- Beebe & Kenedy, 

1957: 151 (behavior) [NEW SYNONYMY] 
Maavcneme Mventer Dognin, 1923J^asc. 23:2.- Forbes, 1939:129 [synonymy].- 

Heming, 1957:124 
Macrocneme chrysifis atfinis.- Zerny, 193 la: 13 
Macrocneme thyra thyra - Fleming, 1957:124 

This is a widespread and extreme^ variable qiedes, which accounts for much of 
its synonymy. Bf distribution and variation M. thyra most closely parallels lades, with 

which it is often sympatric. The two are easily confused, but thyra can always be 
distinguishd by the invariably whiter underside, the juxta truncated below the lower 
processes of the vulvae, and a spiculate surface on the left spine of the aedeagus. 

The following description is taken from a Guianan specimen ( Wineperu, Gi^ana) 
which closely resembles the Moschler type from Surinam. Because the phenotype is 
variable, especially in color and pattern of the iridescence, not all individuals will 
follow in detail. 

MALE. Head: blackish brown; white spots below antennae large and approximate 
on firons; white irrorations on vertex; labial palpi lending to base of antennae, front 
of n white with scattered white on III. Thorax: disc golden-green, margined along 

sutures with blackish brown hair-like scales: metallic green spots on pata<zia large and 
iaterad; metallic green streak extending along tore and mesal margins ot tegulae; 
underside of tegulae white, but visible from above only along mesal margins; pectus 
mostly white, with some blackish brown scales beneath wings and hiterspersed around 
coxae : legs blackish brown; coxae and femoral grooves with opposing margins on fore 
and mid tibiae white: inner mesal margins of fore and mid femora tan; hind tarsi 
white-tipped, t'orewing: ground color hiackish brown, basal half metallic green except 
along veins; small oblique black streak from basal angle; metallic scales not reaching 
rad of cell, ai^earing more concentrated below cell and along umer margin; 
underside blackish brown with basal half metallic green; white streak along A, + Aj, 
tan where wing overlaps, retinaculum white. Hindwing: blackish brown with no 
iridescent scales: costal margin tan. with a diffuse white spot basad; underside mostly 
metallic green except at outer margin. Abdomen: metallic green, basal tergiie black 
with metallic spot between subdorsal white spots; underside entirely white. GenUaOa: 
as in Figs. 54-57 (drawn from RED prep. 39214, USNM, 18n); claspers of valvae 
slightly asymmetrical, with left arm somewhat longer and more curved than right arm. 
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tip of lett arm with dorsal edge more pronounceii and emarginute than corresponding 
edge on right tip; dorsum of uncus sliglitly convex, with medial sulcus and lateral 
flanges; juxta tnuicate below ventral process of vahrae, small spot of spines in 
membrane at left; dorsum of aedeagus with two strong spines of unequal length; left 
spine spiculate on ventral surface except at tip. 

FEMALE. Essentially identical to the male except: Head: white absent from 11 
and III of labial palpi. Thonix: white on underside restricted to small mesal dots, 
making underside appear darker than in males; pectus blackish brown, with white 
absent except as spot on pro and nietapleuron; legs brownish black, with white spots 
only on forecoxae, trochanters, and hind tarsi: tan scales absent from mesal margin 
of fore and mid femora. ground color of wings slightly darker, approaching 

brownish black; iridescent scales sometimes sparse, blue-green instead of bright 
green; white streak absent along Aj + Aj on underside of lorewing. Abdomen: white 
on abdomen restricted to medial row of small spots and to subventral pair on basal 
sternite. Genitalia: as in Figs. 150-151 (drawn from RED preps. 39213, USNM, and 
39264, UCB; 13n); sternite VII shield-shaped, with posterior margin irregular, 
notched mesad, anterior margin with apex broad, skewed left, and two shallow, 
intersegmental depressions on right, one separate and the other continuous from 
margin of endrding pleurite; lamella anteva^ialis with scattered longitudinal plicae; 
sderite of postvaginalis roughly oval, decurved at middle where ostium originates; 
ductus bursae, corpus bursae. and stalk of accessory bursa with concentric plicae; 
stalk of accessory comparatively short, with bursa not extending beyond corpus 
bursae; signa of two opposing scallop-shaped patches with recumbent spines. 

INDIVIDUAL VARIATION. Length of forewing: male, lS.8-18.2 mm; female, 
lS.8-18.0 mm. In all the descriptions of ^sym or of ime of its forms, the ground color 
of the wings and thorax is given as black. The color is actually brownish black, with 
certain populations, especially from the Guianas and eastern Venezuela, having a 
distinctly browner hue. This may in part be due to age, but fresh specimens as well 
as those in old collections can accurately be predicted as originating from these areas 
without reference to their collection labels. Individuals from any one locality normally 
have the same ground color, and the sexes are identical. 

The onl\ trulv black scales on the wings form a streak at the base of the forew ing. 
They are presciU either in a horizontal streak below the cell or as an oblique streak 
extending through the cell to the costa, or they are absent. Both M. intacta and 
boUviana were distinguished as subspecies partly on the basis of the forewings lackuig 
these black scales, which made the iridescence appear entire. .An examination of a 
series of specimens from localities as far apart as Trinidad and Bolivia shows that 
black scales are normally present and interrupt the iridescence except in a few 
specimens. The character is highly variable, and its absence in individuals is within 
the usual range of variation found in Macrocneme. Little taxonomic value should be 
attached to it. 

ITie color of the wing iridescence is usualls consistent within a population, but 
may vary between populations from goklen-green, to green, to blue-green, to deep 
blue. Where metallic scales extend to the termen in the torewing (=boiivia/ia), the 
color varies firom dull blue to blue-green in the specimens from Bolivia, while 
spedmens from Tabaoonas (Peni) are bright green, and those from Guatopo 
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National Park (Venezuela) dark blue. Sometimes, within a single pupulatiun, 
oombinadoiis of colors occur, as in three spedmeiis with similar data from Simla, 
Arima VaU^r, Trinidad. In one both wings are green, in a second th^r are blue, and 

in the third the forewing is green and the hindwing blue. 

GEOGRAPHICAL VARIATION. Although most species of Macrocneme show 
some form of geographical variation, in thyra the problem is complicated by a very 
wide disiribuiioii thai has numerous geographic components, each appcarmg slightly 
different. The geographic limits for these are not always clear, since individuals even 
within a colony vary. Invariably the ranges overlap. Possible combinations in 
independently varying characters arc so numerous that any attempt to describe forms 
is meaningless. Nevertheless some trends exist, and a few local populations are 
consistent enough to be recognized geographically. Ihc typical Guianan form of 
thym, as represented by the male holotype from Surinam, or tdbivei^ Dognin from 
French Guiana, is wholly white on the pectus and venter, and the forewing underside 
is streaked with white on the inner margin. In other parts of the range, the venter is 
usually less white, especially toward the apex. Occasional specimens from widely 
disjunct populations (Para or Mirapinima, Brazil; Quincemil. Perii; or Macas, 
Ecuador) may be as white as the Guiana form or even whiter (Perene, Peru; Port of 
Spain, Trinidad) if the inner margin on the forewing and the hmdwing costa become 
extensively white basally. The usual pattern is for the three basal abdominal segments 
to be entirely white and the remaining segments to vary from mostly white to having 
a series of small mcsai dots. Specimens that are profusely white on the underside (cf. 
Peren6 and Trinidad) tend also to be more extensively white on the legs and labial 
palpL 

The amount of white cm the wing underside can vary considerably among 

individuals from one geographic area. In Trinidad a specimen from Port of Spain is 
extensively white at the inner margin of the forewing and at the hindwing base, while 

a specimen from Simla shows ahnost no white in these areas. Hampson (1898) 
considered the latter variant to be a subspecies of thyra, and Draudt (1916) named 

it intacta. I see no evidence of geographic isolation in this character. Similar variation 
is also found in mainland forms from the Guianas to PenL The genitalia in all forms 
are essentially identical. 

The most prevalent interpopulational variation in thyra occurs in color and 
pattern of iridescence. The usual pattern on the forewing is for the basal half to be 
covered with metallic green scales which do not extend beyond the disoocelllllar, and 
a variable black streak extending dislad from the basal angle. The iridescence may 
be uninterrupted, but generally (he veins appear as thin dark lines. In some 
specimens the iridescence is reduced to a basal spot and a streak along the inner 
margia In others the distal margin of the iridescene is lost in a general metallic 
suffusion extending beyond the cell towards the termen. The color is usually blue or 
blue-green. Hampson (1898) considered this variant distinct enough to be a 
subspecies, and Draudt subsequently named it holiviana. As the name 

suggests, the form conunonly occurs in Bolivia (Coroico; Rio Zongo), but it is not 
restricted to this area, occurring also in Perd (Tabaconas) and Venezuela (Guatopo 
National Park; Rfo Morichal Largo). A difference in the Venezuelan populations is 
that the suffusion is found only among females. This dimorphism is weak and possibly 
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an artifact of the small sample size, since other females in the same population 
appear identical to the males. 

Most examples of tfQfra have a patch of metallic scales in the discal area of the 
hindwings, but m specimois from the Guianas and eastern Venezuela this iridescence 

is absent, or occasionally present only as a few scattered scales. In one ^ledmen 

from El Dorado (Venezuela), the hindwings are fully iridescent, while among 
specimens from Maracay (Venezuela) the metallic patch is either present or absent 
on the hindwing. Specimens from Panama (Cliiriqui; Rovira) and Costa Rica show 
no iridescence in ibe hindwing, yet the populations in Mexico (Veracruz) clearly 
possess it 

None of the authors who named forms of thyra mention the iridescent striae on 
the abdomen. These are present in numerous specimens. The dorsum can be cither 
iridescent green or have the metallic scales restricted to three longitudinal striae. 
There are two sublateral lines extending the length of the abdomen which are 
broader than the thin mid-dorsal line that may obsolesce beyond the middle. In the 
females the abdominal iridescence is often duller and darker than in males, making 
the striae appear faint or absent. These striae are particularly notable in the Trinidad 
populations {=uuuau) and in individuals from the Guianas and Venezuela. The 
Andean, Central American, and Mexican populations are usually entirely iridescent 
with the striae not evident 

Besides boliviana and intucni. there is a form from Ecuador (Paramba; Atacumes) 
and Colombia (Rio Dagua; Medellfn) in which the distal margin of the forewing 
iridescence is sharply delineated and bright green. It closely resembles examples of 
seiniviridis from the same localities and could be confused, except that its hind tarsi 
are white-tipped. Other specimens from Colombia, although showing the same sharp 
delineation in the forewing iridescence, may be blue-green (Santa Cecilia), or the 
male may be blue and the female iireen (Alban). 

Where thvm occurs sympatrically with lades, the two species share similar patterns 
in variation. Both are browner in ground color in the Orinoco and Guiana drainages 
than in other parts of their range. In the Guianas and eastern Venezuela, where rAyra 
is heavily white on the underside, lades has the white on the venter attenuating 
caudally. In western Venezuela, Costa Rica, and Mexico, where thyra is white at the 
base of the venter and has mesal spots caudally. lades is always less white and usually 
only has a mesal series of spots. Sometimes the venters appear identical in these 
species, but thyra males can always be distinguished by the while scales on the palpi 
aiid on the inner margin of the forewing underside. 

TYPE DATA. ! thyra Moschler: male holotype. interior of Surinam, MNHU. 
! affinis Klages: female holotype. Suapure. Venezuela. Dec. 30. KSW. l?SNM cat. no. 
8414, US.NM. ! chlurota Dognin: male holotype, Yuntas [= Juntas], near Call, 
Colombia, (Fa.s.sl), USNM. ! boliviana Draudt: male holotype, R/o Songo [ = R. 
Zongo], Bolivia, BMNH. 1 intacta Draudt: male lectotype, designated, Trinidad, 
(Caracciolo), BMNH. ! tUbwenterUoff^i male holo^rpe, Nouveau Chantier, French 
Guiana, USNM. 

BIOLOGY. The host-plant association for tfixra is unknown. 1 attempted to rear 
the species on an artificial diet modified from Shorey and Hale (1965). The rearings 
were initiated in Venezuela in May 1975 by collecting gravid females at mercury 
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vapor lights in El Guupo and at El Lucero in Gualopo National Park. Seven 
ixulivichials successfully oviposited in plastic bags. 

E^. Near white, semi-spherical, shiny, smooth, 0.8 mm wide; choiicw tianqjarent and 

possessing tiny hexagonal reticulations over entire surface above substrate; eggs 
deposited singly or in small clusters in polyethylene bags; eggs not in contact with 
each other; head capsule visible through chorion before emergence; eclosion 
occurred 4-8 days after oviposition at 24*^; larvae consumed chorioa upon 
emergence. 

Lanii: Instar I: length 6.5 mm, head capsule light brown, width 0.42-().50 mm; body 
integument white, except abdominal segments Al, A3, A5, A7 appearing as ligliily 
sderotized bands; setae black, plumose, arising from tiny chalazae; secondary setae 
absent Instar 2: head capsule black, width 0.54-0.69 mm; body integument light gray; 
dorsomeson, subdorsal, and lateral areas with white longitudinal lines; sderotized 
bands on abdomen darker and more prominent than previous instar; caudal margin 
on metathorax (T3) yellow; paired, long white setae on T3 and A8. instar 3: head 
capsule width 0.81*1.0 mm; color pattern shnilar u> second instar except caudal 
margin of abdominal segments A2, A4, A6, A8 yellow and sderotized areas of 
vemicae iridescent steel blue. Instar 4: essentially as described for full-grown larva 
except smaller and verricules not developed on Al and A7: head capsule width 
1.08-1.39 mm. Instar 5: (Fig. 198) full-grown larva (ex RtD rearing lot 9E75, 
Guatopo National Park, Miranda Venezuela); length 23 mm; head capsule black, 
width 1.54-1.81 mm; body integument gray, sur&ce spinulate espedally around bases 
of verruous; setal tufts black, plumose; cervical shield dark brown; subdorsal and 
lateral areas with thin white line; metathorax and abdominal segments A1-A8 with 
dursocaudal margin narrowly yellow; yellow pigmentation variable but often more 

extensive on segments T3, A2, A4, A6, and A8; dorsomeson with prominent wdiite 
stripe; bases of vemicae, espedally D and SD (T2-A9), L (Tl and A9X ^ <A1-A8), 

and SV (T1-T3) strongly sderotized and iridescent blue; LI and L2 enlarged and 
modified as black-tufted verricules on Al. similarly LI on A7; verrucae D + SD and 
L of T3 and SD of A<S with long white seta. dark-!i[)[)e(l: extra-long black tufts 
projecting cephalad from verruca D + SD of 12; short white setae interspersed among 
longer black setae on verrucae SD and L3 of abdomen. 

Larval Development: Average time for the most rapidly developing larvae (n = 9) to 
reach 5th instar was 22 days (range, 16-28 days). For those larvae moulting to a 6th 
instar (n=22) the average time for the most rapidly developing individuals (n=7) was 
28 days (range, 22-31 days). In one lot (13E7S), additional moults produced 7th 
(n=6), 8th (n=5), and 9th (n-l) instar larvae. All succumbed b^ore pupating. One 
larva (5th instar) succeeded in pupating after 42 days, but its emergence as an adult 
was only parliallv c()iTi[)kted. 

The wide variance in number of instars and in the time necessary to complete 
larval development is presumably related to nutritional deficiendes in the diet. Five 
instars are assumed to be the normal number, since the only two larvae that spun 
cocoons were 5th instar. The mortality rate was highest among 4th ami 5th instar 
larvae. The response for those larvae not succumbing at these stages was to continue 
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moulting up to four additional times. Pupation was not attempted, indicating that 
dietary deficiencies probably interfered with the cues necessary for its initiation. 

Pupa: 16 mm long, yellow to yellow-brown; appendages on pupal shell outlined in 
black; abdominal segments banded black along margins; cocoon light tan with the 
black, plumose setae of lar\'ae interwoven over exterior, pupa suspended in middle 
and visible through setae. 

GEOGRAPHICAL DISTRIBUTION. Widespread. Commonly encountered in 
Panami, Venezuela, and Trinidad, In the Guianas, on Grenada, and on the 

tributaries of the Upper Amazon in Hcuador. Peru, and Bolivia; scattered records in 
Brazil include sites on the Amazon River and from the southeast; the single record 
from Mexico is incongruous and not explained. 

FLIGHT PERIOD. Collecting records show thyra to be active in every month of 
the year. 

REMARKS. To define tftyiw, I have overlooked the plasticity of the phenoi\ pc 
and emphasized the non-var\'ing structure of the male genitalia. I have considered 
all specimens with a short juxta squared off below the point of origin of the lower 
process of the valve to be thyra. Also, the inner margin of the left clasper of the valve 
is distinctly emargmate before the tip. By contrast, in the phenotypically similar and 
sympatric lades, the juxta, ahhough incised on the right, always extends beyond the 
base of the lower process of the valve, and the emargination on the ciasper is absent, 
the edge smooth to the tip. 

The sexes are dimorphic in the white inurkings and sometimes in the pattern of 
wing iridescence. These differences are given under the description for the female. 

1 have difficulty distinpushing between females of thyra and iades. The caudal 
margin of siernite VII (Fig. 150) is variable. The mesal emargination is sometimes 
absent. 1 he internal genitalia are so similar that positive identification is usually 
conjectural unless the sexes are collected together and the males identified. 

All the names synonymized tmder tkyro represent geographic variants, except 
o/frjventer which was appUed to a spedmen identical to the Mdschler boloQppe. The 
placement of affnis Klages in synonymy here is questionable since the holotype is a 
female which I am unable to associate with a known male. Its former synonymy with 
dirysitis Guerin is inaccurate since chrysitis is restricted to Mexico and Guatemala. 
Also the hind tarsi of clwysitis are black, whereas in ajjinis they are white-tipped. In 
the original description Klages allied affinis with thyridia Hampsoa The (0fus 
hokiQ^e is similar enough to thyridia to suggest that it is in fact merely the 
unassociated female. On the other hand the color and pattern of iridescence on the 
forewing and abdomen also closely resemble thyra females from Guatopo National 
Park, Venezuela, where I have been able to asnociate the sexes. Since I know of no 
Other method for distinguishing the females of these two species, I am enq>hasizing 
the resemblance of the affinis holotype to Ifty/o by the present synonyn^. Future 
biological information may alter this placement. 

The name chkmna has been overlooked in the literature in reference to 
Macrocneme due to its placement by Dognin in Calonotos. It is clearly a Macroateme 
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and uf the form of ihyra from Colombia where the abdominal underside is less white 
than the Guianan form. 

The names Mivkma and intaoa refer to geognqiliic forms ai thyra from Bolivia 
and Trinidad respectively. Their synonyn^ is discussed under *Geogr^hical 
Variation". 

SPECIMENS EXAMINED (565): 34Q males. 216 females. MEXICO: 
Veracnu:yera Cruz, USNM. PANAMA: Bocas del Tom: Bocasdelton [ = Bocas del 
Tore], USNM. Camd Zone: Barro Colorado, MCZ; Frijoles, MCZ; Madden Dam, 
BMNH, MCZ. Chiriqut Bogavo [=Bugaba], BMNH; Chiriqm', CAS, CU, USNM; 
Rovira, SE of Potrerillos Arriba, 1900 ft, USNM. Panama: Las Cumbres, MCZ. 
Veraguas: Veragua (sic). BMNH. "Isthmus of Panama," BMNH; Panama, USNM. 
COLOMBIA: Antioquia: Medellm, USN.Vl; .Medellin, U Hstrella, 1700 m, SMM. 
Bayacd: Muzo nr. Bogoti, USNM; Muzo, Ri'o Cantinero, 400-800 m, BMNH. 
Risamlda: Sta. Cedlia, CM. Chocd: Andagoya, Rfo Condoto, BMNH. Cundinanuttca: 
region of Bogoti, BMNH; Finca San Pablo, 3 km N. Albdn, AMNH: Cananche, 
BMNH: l a Vega. E. of Bogotl dr>', 1900 m, BMNH: Medina, 500 m, PM; 
Monterredondo, SMM; Pacho. 2200 m, BMNH, PM; Santa Fe de Bogota, USNM; 
Susumico [=Quebrada SusumucoJ, USNM. Magdalena: Don Aino, 2000-40(K) ft, 
BMNH; Minca, 2000 ft, BMNH; Onaca, Sta. Marta, wet season^ 2000-2500 ft, 
BMNH; San Pedro (de la Sierra). 1400 m, USNM. Meta: Rfo Guayuriba, SMM: Rio 
Negro, 800 m, BMNH; Rio Negro nr. Villavicencio, USNM; Villavicencio, USNM. 
Puuunayo: La Caravina, PM; G uineo, Rio Putaniuvo, PM; Mocoa, 530 m, PM. 
Santander/Sun Rio Carare, 900 m, SMM. Tuluna: Honda, BMNH. VcUle: 
Buenaventua, CAS; Cali» USNM; Cali, Cauca Valley, 3260 ft, AMNH; Juntas [Rfo 
Dagua, 1000 ft]. ? Huila: SO mi SW St Augustine [-San Agustfn], 7000 It, CU. 
"Colombia," BMNH, USNM: Interior of Colombia, BMNH. VENEZUELA: Aragua: 
El Castaiio (MaracayV 50(1 ni. I ICV; Giiiripa near Sun Casimiro, 7X0 m. UCV; 
Isleta, Choronf, 700 ni, UCV; Maracay, SMM; Pozo Diablo (Maracay), 500 m, UCV; 
Rancho Grande, 1100 ro, CU, UCV. BoAvor: El Dorado^ta. Elena, km 107, 520 m, 
UCV; La Vuelta, Rfo Caura, BMNH. CanAobo: Las Qoiguas nr. San Esteban, 
BMNH. CM, USNM: Puerto Cabello. BMNH. Distrito Federal: Caracas, BMNH, 
USNM: Caracas, Berg Avila, SMM: Todosana (via Caruao), 0-20 m. UCV. Lara: 
Sanare, 350 m, UCV. Merida: Merida, BMNH, USNM. Miranda: Parque Nacional 
Guatopo (Agua Blanca, 500 m; [El Lucero] 24 km N. Altagracia de Orituco, 640 m; 
La Macanilla, 500 m), UCV. Monagas: El Guacharo, 3 km N„ UCV; Jusepfn, UCV; 
Rfo Morichal Largo (puente), UCV. Tdcliira: La Fn'a-Coloncito, km 2. orilla Rfo 
Orope, 90 m, UCV: La Morita. 300 m. UCV; San Jose de Navav. 225 m, UCV. 
Trujillo: Valera, USNM. Yaracuy: Aroa, USNM. "Venezuela," BMNH, PM. 
TRINIDAD & TOBAGO: Sl Andrew: Guaico, 150 ft, OX. 5/. George: Ariapite Valley, 
BMNH; Simla, Arima VaUey, 800-1200 ft, AMNH; Upper Arima VaUey, 1100-1800 
ft, CAS; Belmont, VM; Caparo Valley (Port-of-Spain), BMNH; Carenage. Heights 
of Aripo, CM; Guanapo Road, AMNH; Hololo Mt. Road. 2000 ft, OX: Maraval. 
OX; Mont Tuchuche, lOOO m. PM; Port-of-Spain. BMNH; St. Anns, Port-of-Spain, 
AMNH; St. Anns Valley, BMNH; Sl. Augustine, BMNH; "Trinidad," BMNH, CM. 
OX; Tobago, BMNH. GUYANA: Mazanmi-Potaroi West bank, Essequibo River, 
BMNH; Picrewana Island, 6 mi S. Wineperu, USNM; Bartica, BMNH."British 
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Guiana." BMNH. SURINAM: Onoribo, BMNH. FRENCH GUIANA: Guyane: Pied 
Saut. Oyapock River. CM; Macouria. 100 m. PM; St. Georges. Oyapock. PM. 
GRENADA; St. George's, BMNH, MCZ. ECUADOR: Esmeraldas: Atacumes, CAS. 
Imbabura: Paramba, BMNH (in copulo pair); Paramba, 3500 ft, BMhfH; Rio Mira, 
Paramba, OX Santiago-Zamora: Macas. USNM. Ecuador, BMNR PERU: 
Cajaniarca: Rio Tabaconas. 6000 ft, BMNH. Cuzco: Ouincemil, 780 m, CNC. 
Hudnuco: Cusiii. 1900 m, BMNH; Palcazii. 235 m. BMNH. Junfn: Chanchamayo, 
1000-1500 m, BMNH; Pueblo Pardo. ColfoniaJ de Perene, CU; Rio Perene, CU. 
UnuK Lima, USNM. Pasco: Oxapampa, CU. Puno: La Oroya[ = Oroya], Rfo 
Inambari, 3100 ft, BMNH; La Union, Rfo Huacamay(v 2000 ft, BMNH; Sto. 
Domingo, Carabaya, 6000 ft, BMNH: Tinguri [Hacienda], Carabaya, 3400 ft, BMNH. 
San Martin: Tarapoto, CU. BOLIV IA: CluK ahamba: Charaplaya [ = Charapaya], 1300 
m. BMNH. La Paz: Coroico, 1800 m, BMNH; La Paz, 1000 m, BMNH; Rfo Songo 
[ = R. Zongo], 750-800 m, MCZ, PM, VM; Yungas de Coroico, 1800 m, BMNH. 
Santa Cmr. Buenavista, 750 m, BMNH. BRAZIL: Alagoas: Maceo [?»Macei6], 
BMNH. Amazonas: Rio Negro, Mirapinima, CNC; Pebas, BMNH. Mimis Gerais: 
Bello Horizonte. 3000 ft. BMNH. hin'r. Rencvides. CM: Mosqueiro, Rio de Par^ 
BMNH; Para, BMNH; Parana: Castro, BMNH. Rio de Janeiro: Rio de Janeiro, PM. 



Macrocneme thyridia Hampson 

(Figs. 67-70, 154-155. 189, 216-217; Map; 16) 

Macrocneme thyridia Hampson, 1898:321, pi. XI, fig. 9 

Maavcnane ff^anensis Dognin. 1911:6.- [synonymy] Forbes. 1939:130 

Macrocneme euphmsia Schaus, 1924: 10. - [synonymy] Forbes, 1939: 130 

This species may be easily contused with M. lades and thyra. They occur 
sympatricaily and are similarly variable in color and pattern of the wing iridescence. 
Usually the forewing in Utyndia has a concentration of green scales (sometimes blue) 

at the base of the wing accompanied by a similar concentration on the inner margin. 
Ttie unl\ dependable method to diagnose thyridia is to examine the genitalia. The 
threc-.spined aedeagus is unique among males of Macrocneme, and the scleioiizcd 
ductus bursae with an attendant blind pocket from the dorsal wall is imique among 
females. 

MALE. HcmI: brownish black; white irrorations occasionally on clypeus or at 
vertex; metallic green scales between antennae on occiput; labial palpi upturned, not 
reaching vertex; scaling of II smooth, occasionally with white irrorations on outer 

surface. Thonor. brownish black, disc bright brassy green; patagia with metallic green 

scales along hind margin; tegulae with metallic green scales along fore margin and 
asmesal streak, underside white w ith tip's visible from mesal f ringe; pectus with white 
spots on propleuron and metepi^ternum; legs brownish black to black; hind tarsi 
white-tipped. Forewing: darlt brown it) almost black, appearing to fade toward apex; 
anterior white spot extending under tegula to costal edge and sometimes visible from 



Copyrighted matBria! 



68 



University of OxUforma PubUcadcms in Entomology 



below; iridescent scales either brassy green, blue, or blue-green; pattern varies, but 
characteristioiUy an ill-defined, oblique band of black scales separates two narrow 
metallic green streaks from basal angle to midpoint below cell and along inner 
nuu^ to before toraus; occasionally brassy scales at base of costa or scattered along 
Sc margin; median area often with an irregular fascia of metallic blue or brassy green 
scales; fascia sometimes indistinguishable when a general suffusion of metallic scales 
covers the wing to subterminal area;occasionaily metallic scales absent from forewing 
except basal and inner margin streaks. Underside: metallic green to blue scales 
forming wedge-shaped streak covering Sc, discocellular, and cubital areas to b^nd 
middle; retinaculum white. Hindwing: brownish black, costal margin tawny; white 
scales scattered basally along Sc + R, + Rs; metallic scales often absent, or when 
present in suffused patch in discal and terminal areas. Underside: iridescent green 
streak along costa and into cell; basal white spot on Sc + Rs. Abd<mien: iridescent 
green or blue-green above and dull greenish Mack below; dorsal iridescence often 
interrupted by faint metallic stria mid-dorsally and two broader striae laterally; white 
spotting as described for genus. Genitalia: as in Figs. 67-70 (drawn from RED preps. 
39199 and 39200; UCV, 5n); dorsal processes (claspers) of valvae asymmetrical, left 
valva slightly longer and less curved than on right; lips rounded; inner surface slightly 
convex and margin smooth; ventral processes weakly sderotized; apex of uncus 
rounded, with short lateral flanges not extending beyond width of uncus; juxta deeply 
incised at right, tip with comb-like margin of thickened setae; aedeagus with three 
prominent spines, two subequal in length, the third elongate with a row of short, 
thickened spiculae at base; vesica of two interconnected bursae with small accessory 
bursa behind (not seen in illustration). 

FEMALE. Essentially as described for male. Undersui&ce of teniae white as in 
male, but less visible on mesal margin. Genitalia: as in Figs. 154-155 (drawn from 

RFD prep no 10'>T»; IISNM. ^n): sternito V'll with apical margin skewed to right, 
broad, caudal margui with shallow emargination at middle; shallow, intersegmental 
pocket between stemites VI and VII; antrum and walls of ductus bursae sderotized; 
small evaginated pocket from dorsal wall similarfy sderotized; stemite Vm with 
caudal margin emarginate medially, anterior apophyses as short arms from 
pocket-like lateral iTiargins. 

VARIATION. Length of forewing: male, 14.5-16.0 mm; female, 14.5-16.8 mm. 
Amount and color of wing iridescence widely variable. Color usually bright, almost 
brassy green, or less commonly blue-green, contrasts with blue or green iridescence 
of median fascia. 

TTPn DATA. ! thyridia Hampson: female holotypc, Surinam. BMNH. Male. 
Surinam, MNHU. ! euphrasia Schaus: male holotype, Potaro River, British Guiana, 
USNM. ! guyanends Dognin: male holotype. Saint Laurent du Maroni, French 
Guiana, USNM 

BIOLOGY. Among females collected at light in Guatopo National Park at El 
Lucero were six specimens so similar in appearance that 1 initially considered them 
identical examples oitiiyra. When confined in plastic bags they oviposited in a similar 
pattern. No differences in size and color of the eggs were niMed. 1^ emerging larvae 
fed on an artificial diet modified from Shorey and Hale (1965). After one moult the 
larvae of one lot (12E75) appeared to have a different color pattern. Upon 
re-examining the voucher female, 1 found her to be slightly smaller than the other 
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thyra females. Also, the black streak trom the basal angle of the forewing was 
broader and the iridescence of the abdominal dorsum was confined to mid-dorsal and 
lateral striae rather than suffusing over the entire surface. The variation was not 
unusual for a spedes of Macroaieme, but the laivae from this female developed a 
strikingly different pattern, especially the contrasting yellow and gray bands on the 
cuticle and the vemicae with iridescent blue bases. A dis'section of the genitalia 
showed a sclerotized ductus bursae from which a small blind pocket evaginateU on 
the dorsal wall. These characters identified the species as thyridia. 

Egg: Not distinguished from that described for thyra q.v. 

Lanu: Instar 1: length 4.30 * mm, head capsule light yellow, width ().42-().4(i mm; 
plumose setae from chalazae with all dorsal and subdorsal setae black and lateral 
and ventral setae colorless; Dl + D2 + SDl from single chalaza on 12, T3, and A9; 
LI and L2 separate on abdominal A1-A8 but imited on A9; L3 absent; SV bisetose 
on thorax and abdomen except SV2 absent from A7 and A8. Instar 2: length 5.62 ± 
mm, head capsule light brown, width 0.54-0.5tS mm: readily distinguished from earlier 
instar by presence of secondan, setae from vcrrucae; L3 occurs as verruca on 
abdonnnal A1-A9; segments 13, A2, A4, and .A,8 yellow, with bases of vcrrucae 
lightly sclerotized; remaining segments light gray, with vemicae heavily sderotized. 
Instar 3: length 8.93 r mm. head capsule light brown, width 0.73-0.81 mm; similar to 
instar 2 with the addition of a dorsomedial and a subdorsal white stripe on segments 
T2 to A7: verrucae prominently sclerotized except on yellow segments. Instar 4: 
length l(J.2y ±mm, head capsule dark blackish brown, width 1.15-1.19 mm; yellow 
and gray bands more intensely colored than in previous instars; abdominal A6 with 
yellow lateral^; verrucae of yellow segments (T3, A2, A4, A8) unsderotized, those 
on gray segments heavily sclerotized and iridescent steel blue; long white seta from 
verrucae D + SD and L of T? and SO of A8; long black selal tufts projecting 
cephalad from verruca D + SD ot 12. Instar 5: length 12.32 ±mm, head capsule width 
U5-1.54 mm. Identical to description for instar 6 except smaller. Instar 6: (Fig. 189) 
full-grown larva (ex RED rearing lot 12E7S, Guatopo National Park at El Lucero, 
Venezuela); length 21 ±mm; head capsule entirely yellow, width 2.19 mm; body 
integument spinulate: setal tufts black, plumose: cer\'ical shield light yellow; 
dorsomeson and supraspiracular areas with white stripe; segments alternate yellow 
and gray with bases of verrucae iridescent blue on gray segments;segments Tl, T3, 
A4, and A8 entirely yellow, with vemicae bases non-iridescent; abdominal A2 yellow 
with only verruca SD iridescent blue, remaining segments gray with verrucae heavily 
sclerotized and iridescent steel blue; black-tufted verricules from LI and L2 on 
abdominal Al and from L9 on abdominal A7; extra-long black tufts projecting 
cephalad from verruca D -t- SD of thorax T2; single white seta from verrucae D 
SD and L of thorax 13, and from SD and L of abdominal A8; short white setae 
mixed with longer black setae on abdominal L3; all setae white and short from 
vemicae SV and V of abdomen. 

Larval Development. The time necessary for larvae of thyridia to reach maturity is 
only approximated here, due to high mortality m the siiigle rearing lot and to the 
frulure of any laivae to pupate. The number of instars to maturity was assumed to 



Copyrighted material 



70 



UniversUy of CedifonUa PubScatbns in Entomology 



be 5 since the most rapidly develo[)ing larvae (n-8) went through 4 moults in an 
a\erage of 19.5 days (range, 18-21 days) before showing any sign of impaired 
development. Four larvae went through an additional moult (6tfa instar) in an 
average time of 27.3 days (range, 25-31 days) before succumbing, most likely due to 
nutritional deficiencies of the artificial diet Pupation was never initiated. 

Fupa: Unicown. 

GEOGRAPHICAL DISTRIBUTION. Western Colombia, northern and 
southeastern Venezuela, Trinidad, the Guianas^ northern Brazil, and upper Amazon 
of Peru and Bolivia. 

FLIGHT PERIOD. Adults have been collected in every month of the year. 

REMARKS. Of the three species (ilf. thyridia, lades^ and thyra) described from 
"Surinam," it is conceivable that thyridia is conspecific with iades. Type specimens 
for thyridia and thyra are extant, but that for lades has been lost For stability I have 
applied the names thyridia and iliyra to species for which type specimens exist, and 
have referred lades to a third species which 1 can distinguish by genitalia and for 
which i have designated a neoiype. 

The original description and plate figure for M. lades could equally apply to the 
variety of thyridia in which the forewing iridescence is reduced to a small basal ^Klt, 
as in the specimen from Oyapock (RML). A similar reduction in wing iridescence 
occurs occasionally in thym and in the allopatric species such as inle and cahimemis. 
The identity of thyridia is further complicated by the variability in the color of the 
wing iridescence. Usualfy the metallic scales are brassy green throughout, but in some 
spedmens the iridescent scales in the median area are blue. The name euphmskt was 
applied by Schaus to a specimen with brassy green scales, while guyanensis was 

applied by Dognin to a specimen with blue scales. 

Hampson based his description of thyridia on a male, but listed a female as 'type* 
when the name was puMidied Whetiier the sexes were properly assodated is 
uncertain, but I have «amined both spedmens and, lactdng any evidence to the 
contrary, have assumed the association to be correct The male has the umnistakable 
genitalic characters illustrated here. 

SPECIMENS EXAMINED (117): 67 males, 50 females. COLOMBIA: Risaralda: 
Cristalina, 1100 ft, BMNH. VENEZUELA: Aragua: Rancho Grande, LCD. Bolfvar. 
Oudad Bolfvar, BMNH, USNM; Rfo Caura, Campamento CedUa Magdalena MCZ; 
Rfo Caura, Suapure, CU. Cudrico: Rio Guariquito, 100 m, UCV. Miranda: Parque 
Nadonal Guatopo, [El Lucero], 24 km N. Altagracia de Orituco. 640 m. May (Dietz), 
USNM. Monagas: 42 km SE Maturin, LACM: 60 km SE Maturfn. LACM: Rfo 
Morichal Largo [ai bridge], UCV. Delta Amucuro: 140 km NE Barrancas, Cano 
Mariusa, Orinoco Delta, LACM. "Venezuela," (Grisol), PM. TRINIDAD: St George 
West: Ariapite Valley, BMNH; Four Amandes [=Fondes Amandes, St. Ann's). 
BMNH: Port of Spain. Emperor s Vale, OX: St. .^nn's Valley, 400-600 ft. BMNH. 
USNM. "Trinidad." (Kayne). BMNH. GUYANA: East Berijice-Couruntyne: Rio 
Berbice., BMNH. Mazaruni-Hotaru. Bariica, BMNH; Essequibo River, west bank, 
BMNH; T^miatuffiari, Rio Potaro, AMNH. "British Guiana," (Bartlett; Rodway; 
Whiteby), BMNH. SURINAM: Paranuaiboi Paramaribo. (Ellacombe), BMNH. 
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■Surinam." (Moschler). PM. FRENCH GHANA: Uimine: Cayenne. BMNM, CM, 
PM: mouth ot Kourou River. BMNH; Oyapocic, R.VIL; St. Laurent du Maroni, 
BMNH; Roueou, PM. "French Guiana," (Bar), BMNH. PERU: San Martini 
Tarapoto, BMNH. BOUVIA: Santa Ouz: Chiquitos, San Julian, eastern Bolivia, 400 
m, BMNH. BRAZIL: Amazonas: Canadian Fathers Pool, 2 km N Itacoatiara-Manaus 
Hv\y.. 1 1 km W Itacoaiiara. ( Lago Janauaca, Rio Solimoes. 40 km W Manaus, 
CNC; Igarape Preto, upper Amazon. BMNH; Manicore. USNM: Rio Negro, Iguapo 
(permanently tlouded forest) 5 km S. Rio Araras, CNC. Muto Grosso: Chapada near 
Cuyabd [-CuiaM], CM. Par&. Pard [ = Bel^m], BMNH; Villa Franca ["Vila Franca], 
BMNR 



Maarocneme co&ulescens Dognin 

(Figs. 62-66, 162-163. 191-194, 218-219; Map 17) 

Macrocneme coerulescem Dognin. 1906: Fascicle 50:180 
Macrocneme yepezi Forsier, 1950:60 [NEW SYNONYMY] 

This species occurs in three geographic forms that are 
similar enough in appearance to sympatric V/. thxm Iddes. and dunata thai only an 
examination of the genitalia uill assure a reliahic identilicaiion. Unusual tor species 
in the genus is the variation in iund tarsal scaling liiai creates populations with both 
black- and white-tij^ped individuals. Similarly, occasional variation in the right 
margin of the juxta is unknown in other Macrocnane except semivimiis. 

In northern Venezuela. M. voenilescem occurs as a distinctive green form 
{-yepezi Forsier; Fig. 219). and from the Andes of Venezuela and Colombia it 
resembles lades Cramer, except that the juxta is larger and more .spinose at the apex. 
Dognin described this Andean form as coemlescens. Finally, from northern Perid 
coemlescau occurs as a large blue form (unnamed) with a disjunct range and a 
resemblance to durcatat except that the genitalia are uidistinguishable from the 
Venezuelan coemlescens. 

The following description is based on Dognin's concept of coerulescens. His 
holotype female and a plesiotype male from the same locality (M^rida, Vra<»uela) 
were the voucher specimens. The green and blue forms mentioned above are 
discussed under "Geographical Variation". 

MALE. Heiui: hrouni^li black, occiput with metallic blue spots; labial palpi not 
reaching base of antenna. Thorax (including legs): brownish black, metallic scales 
blue; disc iridescence clearly visible; metallic spots of paiagia large, adjoining lateral 
white spots; tegulae with metallic scales along foremaigin, white scales present on 
underside but not visible along mesal fringe; pectus brownish black, hirsute, single 
white spot on pleural segments; legs with metallic scales in coxal grooves, inner 
surface of coxae white, hind femora with thin white streak, hind tarsi white-tipped. 
Forewing: brownish black with basal half metallic green to blue-green, veins dark, 
iridescence not reaching end of cell or to tomus, short black streak below A2. 
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Underside similar, except inner margin and retinaculum grayish brown. Hindwuig: 
brownish black with discal area metallic bhie, veins daric Underside sinular, but 
iridescence extends to inner margin, oosta prominently metallic. Abdomen: dorsum 
iridescent* shiny green except basally, where blue scales of thoracic disc form small 

mesal spot; pleura with two white spots basally; venter with lateral margins metallic 
green, mesal series of white spots to ^ter^ite V plus additional pair on sternite I. 
Genitalia: as in Figs. 62-66 (drawn from RED prep. 39202 and 39226, USNM, 7n); 
dorsal processes (claspers) oi valvae symmetrical, ventral processes subequal in 
length to claspers, slightly sclerotized on upper surface; dorsum of uncus round, 
smooth, lateral margins as vertical tlanecs: juxta 3.5-4.2 mm long, extending well 
above base of ventral process, apex broadly incised at right with mesal margin 
membranous, tips margined with 2-3 rows of uneven spines, diaphragma sclerotized 
at attachment of juxta; aedeagus with two spines, outer surface of left spine lightly 
spinose. 

FEMALE. Essentially like male, except: Wing iridescence variable, green to blue- 
green proximally. bright blue distally on forewing; green scales appear concentrated 
in short streak below cell; black scales restricted to thin streak between A, and Aj. 
Genitalia: as in Figs. 162-163 (drawn from RED prep. 259, USNM, 8n); sternite Vn 
triangulate with broad, truncated apex, caudal margin without mesal notch; 
intersegmental membrane VI- VII with broad sclerotized depressions from margins 
of encircling pleurites; small unattached sclerite mesad; lamella antevaginalis as 
narrow fold less than half width of outer fold of sternite VII; lamella postvaginalis 
roughly ovate, lying perpendicular to VIII, surface undulate, only slightly decurved 
at ostial opening; ductus bursae with sclerotized fold in wall at left; signum as for 
genus. 

INDIVIDUAL VARIATION. Length of forewintz: 16.8-18.6 mm. Wings: 
iridescence on upper surface of wings variable in color arul pattern: metallic scales 
either blue, green, or a mixture of blue and green with one color dominating; 
iridescence of forewing typically occupying basal half of wing and extending only to 
end of cell; common variam has irid^cence more diffuse and extending outward to 
tomus and occasionally to outer margin and apex; hindw ing iridescence may extend 
to the outer margin, or be entirely absent; basal black streak of forewing variable, 
often thin and usually not touching cell, sometimes broad and reaching bottom of cell 
or extending into it Legs: vMte of hind tarsi sometimes much reduced or absent 
Mdomem dorsum either entirely iridescent green or dark green with shiny iridescent 
scales restricted to lateral margins and to a thin mid-dorsal stripe; white spots of 
basal tergite and mesal series on venter variable in size from few scales to prominent 
tufts. Genitalia: incised right margin of juxta variable, occasional unique margin (Fig. 
66) in otherwise normal series (ex Km 37, Barinitas); spines on aedeagus slightly 
variable in size, bases either parallel or right higher than left. 

GEOGRAPHICAL VARL\TION. The northern Venezuelan populations of A/. 
coemle.scens, described by Forster (1950) under the name ye pezi, often have a wing 
iridescence that is distinctly green and diffuse to the tornus. The abdomens are dark 
green with thin iridescent stripes on the lateral margins and one mid-dorsally. The 
white spots on the basal tergite are reduced and the hind tarsi m^ have the usual 
white absent from the tips. 
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In the Andes of Venezuela and Colombia the green yepezi form (Fig. 219) is 
replaced by the typical cocrulcscens with the iridescence of the forewing restricted to 
the base and having prominent white spots on the basal tergite and hind tarsi. The 
iridescence may difiise to the tornus in some specimens, but the color is normally 
blue (Mdrida) or blue-green (San Isidro). Occasional examples (Monterrcdondo, 
Curimagua. I Soledad) may be green hke the yepezi form, but they are uncommon. 
The hindwings in the yepezi form always have metallic scales, hut among Andean 
cuemlescens these scales may be absent from some of the individuals in a population 
(Pregonero, Las Lajas, Monterredondo). The dark green abdomen with thin metallic 
stripes of the yepezi form is often seen in Andean coendescenst but mixed in the same 
populations (Monterredondo) are individuals with abdomens so iridescent that the 
metallic stripes are obscure or not evident. 

At the southern extremity of the coemlescem range in Peru the specimens from 
Peren^ Pomaoocha, and Tabaconas (n=18) represent an anomalous form 
indistinguishable on the basis of the male genitalia from the northern co&uIescenSf 
but larger, more extrasivefy iridescent blue on the wings, and disjunct in its 
distribution. The forewing measures 20.5-21.5 mm versus 16.8-18.6 mm for the 
northern populations of eoentleseens. The iridescence reflects a deeper blue than in 
Andean specimens, and diffuses over more of the wings. The juxia is longer (42 mm 
versus Z5 mm), which may only be due to the larger size of the specimens. The hind 
tarsi are prominently hirsute and only slightly white-tipped, and the spots of the basal 
tergite are small, like those seen in the xepezi form. 

TYPE DATA. ! coendescens D(jgnin: female holotype, .Vlerida. Venezuela. USNM 
Type# 30716, USNM. [Abdomen nnssing] \ yepezi Forster: male holotype, Caracas 
(Los Venados), Venezuela, June 1937, SMM. 

BIOLOGY. Limited success at rearing the larvae of this species on an artificial 
diet confirmed my suspicion that the green form described as yepezi is probably a 
geographic variant of coemlescem. Four rearing lots were initiated from females 
collected at mercury vapor lights. Vyjo yepezi females (KJbD Lots 8K74 and 15E75) 
were collected in tl^ northern OMffitai range at Rancho Grande and at El Lucero in 
Guatopo National Park, respectively. One ^ical comdescem female (Lot 2F7S) was 
from Rancho Grande, while another ( 1F75) came from the Andes near the aqueduct 
tunnel of San Isidro. southwest of Barinilas. 

The larvae from lots 15H75 and 1F75 are illustrated in Figs. 1^1 anr 192. While 
the ground color for the yepezi form (Fig. 191) is a darker gray than the typical 
eoentleseens ((Fig. 192), other markings, induding the band on the head ci^sule, the 
pattern of yellow spots, and the longitudinal Unes on the body appear identical. 

Egg: Near white, semi-sphcrical, shiny, smooth, U.8-().9 mm wide; chorion transparent 
and possessing tiny hcxugunal reticulutions over .surface; eggs deposited in small 

chisters in pofyetfaylene bags; eggs not touching Mch other, but arranged in parallel 
rows of 2-3 eggs per row; mandibles visible through chorion before emeigence. 

Larva: Instar 1: head capsule light brown, width 0.39-0.40 mm; setae plumose on 
small chalazae with D and SD black and L, SV, and V without pigment; body 
integument <^-white. Instar 2: head capsule black, width 054-0.62 mm; numerous 
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black secondary selae from small verrucae; body integument light gray; dorsum 
between T3 and A7 banded by yellow spots between verrucae Dl and D2 and D2 
and SD. Imtar 3: head capsule black, width 0.92-1.0 mm; similar to instar 2, except 
body integument darker gray and the transverse bands on dorsum T3-A7 more 
prominent; verrucae D and SD of segments A8-A10 iridescent blue: long, black setal 
tufts projecting cephalad from verrucae D + SD of T2; single white setae from T3 and 
A8. Instar 4: head capsule black, width 1.15-123 mm; similar to instar 3 but larger. 
iMlar 5: as described for ii^tar 6, except head capsule width 1.54-1.62 mm. This may 
be the final instar for larvae under natural conditions. Although additional moults 
occurred, the number and duration of the instars were too variable to determine 
whether they were normal in lar\al development or were the result of nutritional 
deficiencies, causing a delay in the onset of pupation. Instar 6 (Fig. 191): full-grown 
larva (ex RED rearing lot 15E75, Guatopo National Park, Miranda, Venezuehi; 
length 26 mm; head capsule with epicranium brown, black tnnd across front, width 
2.04 mm; body integument gray, surface finely spinulate; sctal tufts black, plumose; 
cervical shield brown with mesal margins black; dorsal line light gray; three 
longitudinal dark gray lines in dorsal, subdorsal, and subspiracular areas from 
segment T2 to A9; dcnmun from T3 to A7 appearing banded from verrucae Dl, D2, 
and SD prominently sclerotized and spotted with yellow between Dl and D2 and 
between D2 and SD; single yellow spots caudad of verruca D+SD of T2 and 
ventrocaudad of SD on abdominal A8: verRicae Dl and D2 of A8, D + SD of T2 and 
A9, and dorsum of AID irridescent steel blue; LI and L2 of abdominal Al enlarged 
and modified as black-tufted verricules, LI of abdominal A7 similarly tufted; long 
white seta, dark-tipped, fnm verrucae D+SD and L of T3 and from D2 and SD of 
A8; extra-long black tufts projecting cephalad from verruca D+SD of T2; verruca L3 
on abdom. A1-A8 with white setae subequal to and interspersed anrang black setae. 

Larvat Devdopnwtt: Edosion occurred in 7-8 days at 24^ OHHrion was consumed 
immediately upon emergence. A few larvae always developed more rapidfy than 

others in the same lot. The most vigorous (n=4) reached 5th instar between 17 and 
40 days. For those Iar\ae that moulted to a 6th instar (n = 3), the development time 
varied between 26 and 49 days. Only two larvae pupated, one from a 6th instar 
(RED lot 8K74) and another from a 7th instar (RED lot 1F75). Total time from 
edosion to completion of pupation for these larvae was 60 and 63 days, respectively. 
Only the pupa of lot 8K74 (Figs. 193-194) produced an adult female, 76 days after 
edosion. The emerging female was smaller than normal and its wings were deformed. 

The times for the development of coenilescem are only approximations of what 
might happen under natural conditions. None of the rearing lots produced a series 
of larvae from which a consistent pattern of development could be discerned. 
Defidencies in the diet became particularly evident after the 4th moult. The larvae 
of one lot (2F75) stopped development and succumbed within a week. In three lots 
(8K74, 15E75, 1F75). the larvae moulted to a 6th instar and one larva pupated. The 
adult emerged deformed. In lot 1F75, five larvae moulted to a 7th instar, but the 
head capsule remained the same size as for the previous instar. Of these larvae, one 
was preserved, two died, one pupated (deformed), and one moulted a 7th time 
before eventually succumbing. 
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The final instar in many Lepidoptera is often signaled by striking changes in 
appearance following the final moult. In coendescens, black-tufted verricules on 
segments Al and A7 and a change in head-capsule color first occur after the 4th 
moult As mai^ as 3 additional moults occurred, but the appearance of these later 
instars remained identical to the larvae emerging from the 4th moult 

Fupa (1 igs. 1^3-1*^4): 13 mm long, dark brown: appearance \ery similar to that of 
thyra; appendages on pupal shell outlined in black; abdominal segments banded black 
along maigins; cocoon white, oval, with black plumose setae interwoven over 
exterior; pupa visible through silken network of cocoon. 

GEOGRAJ^HIC/\L DISTRIBUTION. Andean Cordilleras of western and 
northern coastal Venezuela, central and eastern Colombia, and northern Peru. 
Elevations vary from sea level to 2000 m. 

FLIGHT F^IOD. Active throughout the year. There are collection records for 
every month, with males far outnumbering females in their attraction to light. 

REMARKS. A major difficulty in defining this species, nsidc from the geographic 
variation, was that the holotypc was a unique female, and an associated male was not 
readily apparent. The genital ic preparation of the holotype abdomen was 
unfortunately lost by theft, leaving me only with a photograph of abdominal stemite 
Vn. I originally considered M. coerulescens to be a synonym of lades, but a 
comparison of the 7th sternite photo of coentlcsccns with examples lades indicated 
that two species were involved. Among a series from Monterredondo. one specimen 
was identical to the holotype from Merida. It could be associated with males from 
the same series, and its 7tb stemite appeared identical to that in the coendescens 
photo. I have based the identity of the species on this comparison. 

I have f)laced vepezi in synonymy because the populations to which the name 
refers appear to he merely geographic variants of coerulescens. The distribution of 
yepezi is somewhat restricted, but it overlaps with the Andean populations of 
coendesc&is, and the genitalia appear idemicaL I have seen yepezi most ofien from 
the coastal ranges of northern Venezuela, particular^ in the states of Aragua and 
Miranda. Occasionally the green form occurs further west in Carabobo and Lara, and 
rarely in the Andes, e.g.. Barinas. Where the green yepezi form is sympatric with 
durcatu, its identification is simplified by durcata being larger and having a bright 
blue wing iridescence. Forsier compared yepezi to cyanea Schaus in his original 
description, but probably he referred to populations now assigned to durcata. M. 
cyiuiea is known only from southern Brazil, atid dun uta was undescribed at the time. 

1 have treated the blue Peruvian populations as the southernmost representatives 
oi coendescens. In fact, they may be a valid species. The size, color, and distribution 
are readily recognizable, but I cannot distinguish the genitalia. Since geographic 
variants are known for other species dlMaatxnane (see f%n% durcata, cupreipenrus), 
I feel die present treatment of the blue form as an unnamed race adequate^ 
recognizes the existence of the populations and avoids possible nomendatorial 
problems until more material is available. 

SPECIMENS LXy\.Vlli\ED (248): 206 males; 42 icmales. COLOMBIA: Bayacd: 
Muzo, 400-800 m, PM. CumUnamarca: Distrito Especial, Choc6. USNM; Bogota 
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BMNH; Monierredondo, 1420 m, SMM; Medina, E. Colombia, BMNH. Meta: Ri'o 
Negro, E. Colombia, 800 m, BMNH; Vilhtvicencio, USNM. Santander/Sur. Ohnita, 
Venez. [sic], BNfNH. Valle: Rfo Aguatal [-Rfo AgmKatal], USNM; Tocotil (Faasl), 

USNM; Pichinde, USNM. Tolima: Canon del Monte Tolima, 1700 m, BMNH, PM; 
San Antonio, USNM. "Colombia," USNM; "N. Grenada," BMNH. Not located: 
Villa Elvira, 1600 m. USNM. VENEZUEIA: Aragna: Choroni, 200 m, UCV: Guinpa 
nr. San Casimiro, 780 m, UCV; El Limon (Maracay), 450 m, UCV; Maracay, SMM; 
Rancho Grande, 1100 m, CAS, UCD, UCV, USNM, RML, SMM; U Victoria, 1700 
m, SMM. Barinas: Barinitas (at Km 37), UCV, USNM; La Chimenea, 5 km S. La 
Soledad, 1500 m, UCV; U Solcdad, 950 m. UCV; San Isidro. 14 km S. U Soledad, 
1500 m. UCV. Carahoho: Las Uuigua.s, CM; Valencia, 1500-3000 ft. USNM. Distrito 
federal: Caracas, BMNH; Berg Avila, SMM; Caracas, Los Venados, SMM; Rio 
Catucbe, PM; Madzo [smassif] Naiguat4 UCV. Pakdn: Quimagua, 1120 m, UCV, 
USNM. Gudrico: Rfo Ouariquito [nr. Orinoco], 100 m, UCV. Larw. Terepaima, UCV. 
Mirida: M^rida, 1600 m, BMNH, NMG, UCV. USNM. Miranda: Parque Nacional 
Guatopo (Agua Blanca, 500 m: [El Lucero], 640 m; La Macanilla, 500 m), UCV; San 
Antonio, UCV; San Diego de los Altos, UCV. Monagas: 42 km SE Matun'n, LACM. 
Tdchirm La Grita, UCV; Las Lajas [via Betaiiia], 1700 m, UCV; Pregonero, UCV; 
Queniquea, 1600 m, UCV. "Venezuela,* BMNH, CM. PERU: Amazonas: 5 Ism N. 
PiCHnacocha on road to Rioja, 2000 m, CAS. Cajamarca: Charape [=Giarapi] & 
Tabaoonas Rivers, 4000-6000 ft, BMNH, OX, PM, USNM.yitfi6i: Pichis & Peren^ Vs. 
[Valleys ?J, 2000-3000 ft, USNM. 



AfocTtxTieme oRCovenfiia Dietz, new species 
(Rgs. 75-78. 152-153, 221; Map 18) 

This species is allied to Macrocnenw aurifera Hampson and largely qrmpatric with 
it except in northern Venezuela and Irinidad. The male valvae are similarly 
acuminate at the tips but lack the inner thorn characteristic of aurifera. The juxta is 
large and spatulate, while in aurijera it is liny and rod-like. The female slerigma lacks 
the paired intersegmental podcets found in aurifera, and the longitudinal fold of the 
lamella postvaginalis is absent The hind tarsi are unusual among Maaocneme in that 
they can be either white or dark-tipped. Usually th^ are white, but in some 
individuals the white scaling is absent, or so reduced as to appear absent. 

MALE. Length of forewing; 16.0 mm. Head: brownish black, two small metallic 
spoti on occiput; labial palpi not reaching base of antennae. Thorax (including legs): 
brownish blade, metallic markings blue; iridescence of disc somewhat obscured 
overlying hair-like scales; patagia with conq>arativeIy large metallic spots adjoining 
lateral white spots; tegulae with metallic streak across anterior margin and partially 
mesad; underside with few white scales, not visible on rnesal fringe; pectus without 
metallic scales, white spots of pro- and mesopleura small; metallic scales in coxal 
grooves; all tarsi metallic streaked on outer surfece; hind tarsi «^te-tipped. Fonwing: 
brownish black, basal half metallic blue, veins dark, iridescence not reaching end of 
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cell, oblique black streak from basal angle to bottom of cell; underside similarly blue 
basad, inner margin light brownish black, not metallic. A, streaketl uhitc. retinaculum 
while. JJituining: brownish black with small scattering of meialiic blue in discal area; 
underside metallic only along costa and in cell Abdtmem dorsum brownish black, 
lateral margins and thin mid-dorsal stria iridescent green, terminal segment blue- 
green: venter with lateral margins metallic, mesal series of small white dots 
diminishing in size distally: pleura with two unequal white spots at base, the larger 
on segment I. Geiuialia: as in Figs. 75-78 (drawn from RED prep. 39206, UCV, 4n); 
dorsal process (ciaspers) of valvae slightly asymmetrical, left arm slightly longer and 
straighter than curved right arm, tips distinctly acuminate; uncus skews left when 
viewed dorsally, dorsum narrovs with lateral margins as thin subhorizontal flanges; 
juAta large, extending well above base of ventral processes, apical margin entirely 
spined, incised at right, with lower end of incision terminating in sharp point; dorsum 
of aedeagus with two small spines pointing right, the left slightly stronger and sharper 
than right 

FEMALE. Similar to male exc^t: Metallic pattern of wings occasionally 

differing; allotype female reflects cf)mmon variant, with forewing iridescence suffusing 
beyond ceil to tornus, not reaching outer margin; hindwing more heavily metallic in 
discal area and iridesoenoe of underside ^tending below cell; terminal segment (VII) 
of pleura prominently white-spotted. G&utalia: as in Figis. 152-153 (drawn from 
allotype, RED prep. 277, BMNH, 5n); sterigma with stemite VII broadly U-shaped, 
apex cephalad and skewing left, lateral margins as asymmetrical flaps, caudal margin 
uneven but not cmarginate medially: \\vo sclcrotizcd intersegmental depressions at 
right, one independent, the other continuous wiili margin of encircling pleuriie; fold 
of lamella antevaginalis concave at middle; oval sderite of lamella postvaginalis bent 
and narrow^ inserted at ostium; sternite VIII with single thick plica to left of medial 
protuberance; ductus bursae with single thickened fold from dorsal wall (behind 
sclerite of lamella postvaginalis); signa comparatively large, scallop-shaped patches 
of recumbent spines. 

VARIATION. Forewmg length: males, 16.0-18.2 mm; females, 172-19.0 mm. 
Wing iridescence blue, green, or a mixture of blue and green; metallic green often 
concentrated as basal spot below cell when iridescence is mbced (cf. Ri'o Negro, La 
Merced, or La Lnion); iridescence of hindwing either sparse (cf. holotype) or as a 
prominent patch (cf. allotype); forewing black streak variable, either relatively broad 
or reduced to tibin streak; fahid tars! usually white-tipped, but in some populations 
(Coroioo, R. Zongo, Suapi, La Unidn) white is greatly reduced or absent 

TYPE DATA. Holotype male: Lima, Peril (B.P. Clark, donor), USNM Type 
73268, USNM. Allotype: l.a Merced. Peru. 25m\ May /June '03 (Watkins & 
Tomlinson), BMNH. Paratypes (29): 16 males, 13 females. \ENEZhELA: Amazotias: 
Yavita. February (Lichy). USNM. Bolfvan El Dorado-Sta. Elena, Km 125, 100 m, 
September (Resales, Rodriguez. Gelbez), UCV; Rfo Matu [Hato] El Barroso [nr. 
Cuchivero], January (Salcedo), UCV. COLOMBIA: Meta: Rfo Negro, E. Colombia, 
8UU m (Fassl), BMNH: Villavicencio. 400 m (FassI). PM. ECUADOR: Bolivar. 
Balzapamba (Haensch), BMNH. Chimhorazo: Riobamba, 2798 m, BMNH. 
Zamom-Chinchipe: Zamora. 5-4000 ft (Baron), BMNH. PERU: Hudnuco: Pozuzo, 
800-1000 m (Hofi&nann), BMNH. Junhi: La Merced, 2000-3000 ft, May-August, 
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(Watkins; Watkins & Tomlinson), BMNH; Rio Colorado, 2500 ft. July-August 
(Walkins & Tomlinson), BMNH. Punu: La Union, Kio Huacamayo, Carabaya, wet 
season, November, December, 2000 ft (Ockenden), BMNH; San Gabdn [ = Lanlacuni 
Bajo on Rfo Sangaban], 2500 ft, March-April, BMNH. San Martin. Tarapoto (dc 
Mathan), BMNH. BOLIVIA: La Paz: Coroico. 1400 m. 1800 m (FassI), VM, USNM; 
Rfo Songo [ = R. Zongo], 750-800 m (Garlepp; Fassi), PM, USNM, VM; Suapi 
(Garlepp), USNM. 

BIOLOGY. No information. 

GEOGRAPHICAL DISTRIBUTION. Eastern regions of Venezuela, Colombia, 

Ecuador, Peru, and Bolivia. 

FLIGHT PERIOD. Adult coilection records are available for all months except 
May, June, and October. 

ETYMOLOGY. The specific epithet, derived from the Spanish anca » ankle and 
verde « green, describes the iridescence sometimes occurrii^ on the legs. 

REMARKS. Apparently Af. ancaverdia and aurifera occur in different frequencies 
in Peru. A series which appears homogeneous may contain both species, but the sexes 
may not be evenly distributed. Although the female type of aurijera was described 
from La Merced, Perii, males of the species have yet to be seen from Peru. On the 
other hand, both sexes of M ancmfeniia have been taken at La Meroed. 



Macrouieme uurijera Hampson 
(Figs. 71-74, 158-159, 220; Map 19) 

Macrocnetnr tiiirifcra Hampson, 1Q14: 204. pi. XI, fig. 2; Draudt, 1Q16: 204 
Macrocneme spi/iivalva Fleming, 1957: 125-126, pi. 1, fig. 4; pi. II, fig. 4 [NEW 
SYNONYMY] 

This species is only sporadically collected, usually in the company of other 
Macrocneme. The adults resemble M. thyridia, thyra. arul lades in usually having a 
concentration of metallic green scales at the base of the forewmg and in their similar 
distributions. Both sexes have vdiite scales along the anterior margin of the patagia 
connecting the dorsal and lateral spots. The males are unique for the tmy, rod-like 
juxta and the thorn-like projection from the inner margin of the claspers. The 
females have a diagnostic longitudinal fold in the sclerite of the lamella postvaginalis, 
and the intersegmental membrane between sternites VI and VII has two approximate 
pockets with a tii^ cuneiform sclerite intervening. Females of durcatR have similar 
pockets, but farther apart and with a correspondingly larger sclerite medially. 

MALE. Head: brownish black, scattered white scales on vertex; labial palpi 
reaching slightly beyond antennal bases, prominent white streak on front of II. 
Thorax: brownish black with metallic scales green to blue-green; patagia with large 
dorsal and lateral white spots connected along fore margin to form collar; f<Mre 
margm of tegulae broadly metallic green, lower mesal fringe with white scales 
showing from beneath; pectus brownish black, propleuron with conspicuous white 
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patch; meso- and metapleura white-spotted: mesal area between midcoxae white: 
coxae and anterior margin of femora in foreiegs prominently white: distal three 
segments of hind tarsi while. Forewing: outer half brownish black, median fascia 
metallic blue, iridescent scales extend narrowly basad along Sc and inner margin; 
oblique black streak in inner basal area with short metallic green streak above; 
underside with basal half metallic blue, except light brown in wing overlap. Hindwing: 
brownish black, iridescence absent except for scattered metallic scales below cell; 
area of wing overlap light brown; underside entirely metallic blue-green, except 
brownish black at tips. AMomen: basal tergite brownish black with small metallic 
spot at center of caudal margin; remaining tergites golden-green, with two faint dark 
longitudinal striae subdorsally; basal and apical pleurites with distinct white spots: 
intervening pleurites with occasional white scales or small points; basal sternite with 
two subventral white spots and white scales at center; remaining six sternites 
brownish blade, with series of white spots medially diminishing in size from base to 
apex; apical sternite with tii^ white points lateral to those of medial series; lateral 
margins iridescent greea Genitalia: as in Figs. 71-74 (drawn from RED prep. 39221, 
L'SNM: 2n): valvae symmetrical, dorsal process (clasper) acuminate at tip with 
shorter thorn-like process on inner margin dorsocephalad; ventral process moderately 
hirsute, incurved beyond nuddie; dorsum of uncus with lateral margins extended as 
horizontal flanges fit>m base; juxta unusually small, a thin sderotized rod not 
reaching base of ventral proc^ of valve: aedeagus with two spines dorsodistal to 
attachment of diaphragma: membrane sclerotized around point of attachment. 

FEMALE. Differs from the male by: HcchI: without while scales on vertex; labial 
palpi without while streak on front of 11. Thorax: iridescence blue, not green; dorj>ul 
and lateral white spots of patagia smaller and not connected along fore margin; 
pectus less white; white scalii^ absent from fiemora of forelegs and reduced to inner 
mesal margin and to small paired spots on [proximal end of forecoxae dorsad and 
laterad. Forewing: more broadly suffused with metallic scales; medial fascia not 
defined, but forming part of generalized suffusion that may reach lermen except at 
apex; oblique, black basal streak always present with short metallic streak above. 
Hindmng; small patch of blue scales between fork of cubitals at termen; underside 
with costal area and up|>er part of cell metallic green, metallic blue at fork of CU14.2 
and below A3. Abdomen: iridescence on tergites appears dark green; distinct white 
spots in pleura of segments II. VI, and VII, rather than on 11 and Vlll as in males; 
venter with only five while spots rather than six. Genitalia: as in Figs. 158-159 (drawn 
from RED prep. 39235, BMNH; 5n); sterigma with prominem pair of sderotized 
pockets along cephalic margin of sternite VII; small cuneiform sderite between 
pockets; segment Vll more heavily scleroti/ed than anterior segments, with sternite 
V-shaped and symmetrical, caudal margin straight, emarginate mesad; small blind 
bursa on left dorsocephalad of ductus bursae; inner margin of lamella antevaginaiis 
at ostium curved, with deep notch to left of center; lamella postvaginalis with 
distinctive longitudinal fold. 

VARIATION, length of forewing: males. 14.2 mm- 16.5 mm; females. 15.3-17.0 
mm. In males: white scales on vertex often absent; forecoxae occasionally brownish 
black distally rather than entirely while; metallic scales of median fascia of forewing 
green or blue-green rather than blue; upperside of hindwing sometimes devoid of 
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metallic scales; iridescence on wing underside differing in color between forewing 
and hindwing, either blue, blue-green, or green; underside of hindwing sometimes 
devoid of metallic scales; longitudinal striae on abdomen may be distinct rather than 
£aint Jn females: metallic Streak below cell of forewing usualfy a contrasting green 
but occasionally blue or green and not easily distinguished from surrounding scales; 
iridescence on forewing usually extending beyond tornus, but occasionally pattern 
resembling male (cf. males and females of adonis). 

It is difficult to generalize about the variation in this species because there are 
ahvays exceptions, depending on the populations examined. Fleming (1957) 
inaccurately observed that the white spot on the propleuron is absent in females. The 
spot is often reduced in females, and in specimens from Trinidad it is sometimes 
present only as a few scales. Females from mainland populations show a distmct spot, 
sometunes reduced compared to that in males. 

TYPE DATA. ! aurifera Hampson: female hololype, La Meroed, PenS, 2500* 
(Watkins), BMNH. ! spinivalva Fleming: male holotype, Trinidad, Simla, Arima 
Valley, 27 - III, N.Y. Zool. Soc. cat. no. 5716, AMNH. 

BIOLOGY. No information. 

GEOGRAPHICALDISTRIBUTION. Trinidad, northern and western Venezuela, 
and eastern regions of Colombia, Ecuador, and Peru. A smgle record exists for 

southeastern Brazil. 

FLIGHT PERIOD. Probably active throughout the year. There are adult 
collection records for every month except April, October, and November. 

REMARKS. There are no records for males of M. aurifera from Peru, even 
though the type-locality is La Merced. This absence was perhaps responsible for 
Fleming's failure to recognize aurifera in Trinidad when he described a male as 
spinivalva. The discovery of the spinivalva synonymy came about when I realized 
Fleming's ivpe series was mixed, and that amont' the parats^ies were specimens wiili 
a 7lh abdominal sternite appearing identical to that lor aurijera. The paired 
intersegmental pockets and general shape of the sternite are unmistakable. An in 
copulo pair (N.Y. Zool. Soc. cat. no. 5718) enabled me to associate the sexes and 
verify the synonymy. The allotype of spinivalva appears to be a female of lades. Other 
specimens in this series (nos. 5728. 5729, and 5734) are either thyra or thyridia. but 
genitalia dissections are necessary for verification. Both species are recorded from 
Trinidad. 

SPECIMENS EXAMINED (53): 26 males, 27 females. COLOMBIA: 

Cundinamarca: Medina, east Colombia, 500 m, VM. Meta: Rfo Guayuriba, SMM. 
VENEZUELA: Aragua: Rancho Grande, 1 100 m, UCV. Carahobo: San Esteban, Las 
Quiguas, CM, USNM. Mirida: M^rida, BMNH. Miranda: Parque Nacional Guatopo, 
La Macanilla, 500 m, UCV; Parque Nacional Guatopo [El Lucero] 24 km N. 
Altagrada de Orituco, 640 m, UCV. Ywacuy: Aroa, UCV. TRINIDAD: Sl Getfrge 
East: Arima Valley, USNM. St. George West: Ariapite Valley, BMNH, USNM; Hololo 
Mt. Road, St. Anns, CM; Maracas Valley. 150 ft. BMNII; Mt. Tucuche, 2-3000 ft, 
BMNH; St. Anns Valley, BMNH. Caroni: labaquite, Nariev District, BMNH. "St. 
George's' [IVmidad?], BMNH. SURINAM: "Surinam," BMNH. ECUADCNt: 
Pastaza: Sarayacu, BMNR PERU: Junlh: La Merced, BMNH; Colonia Peren^ El 
Campamento, CU. San Martin: Juanjuf, upper Amazons, BMNH. BRAZIL: Cmds: 
Leopoido de Bulhdes, BMNH. 
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Macrocneme durcata Dietz, new species 
(Figs. 58-61, 156-157, 222; Map 20) 

The bright blue iridescence broadly suffused over the wings makes this one of the 
most beautiful species in the genus. It is common in collections, but has been 
misidentified a& coerulescens Dugnin or cya/iea Butler. In males the double-pronged 
juxta is unique. In females the prominent ventral pockets from the encircling pleura 
of segment VII are diagnostic. Similar pockets are found elsewhere only in females 
of aurifsra Hampson. M. coemlescens, although sympatric with durcata in northern 
South America, is smaller and seldom as extensively blue on the wings. M. cyanea is 
restricted to southern Brazil. 

MALE. Head: brownish black; labial palpi reaching base of antennae. Thorax: 
brownish black with iridescence green to blue-green; white points on patagia small, 
iridescent spots latge and covering outer half of sclerite; tegulae with iridescent 
streak along anterior margin and partially mesad. white scales present on underside 
of tegulae but not along fringe; pectus without iridescence except for scattered scales 
in metacoxal grooves; brownish black hair-like scales overlie prominent white spots 
on meso- and metapleuron; legs brownish black; all tibiae with thin iridescent 
streaks; coxae and femoral grooves of mid and hind legs w hite; distal three Segments 
of metatarsi white. Forenint^: strikingly iridescent blue, brownish black at apex and 
termen; black streak from basal angle to distal third of anal fold; scattered black 
scales above streak and into cell; underside similarly iridescent blue, but less 
extensive than above, basal half iridescent, outer half tarownish black; diffuse white 
spots basally; inner margin at wing overlap tan. Hindwing: bright uidescent blue; 
costal margin at wing overlap tan: anal area with brownish black hair-like scales 
overlying metallic scales: underside iridescent blue, apex brownish black. Abdomen: 
brownish black; iridescent scales restricted to faint mid-dorsal stria on tergum from 
posterior margin of A, to A3; slightly broader striae along lateral margins of tergum 
and venter; basal stemite entirely white; small, mesal spots on succeeding 4 segments; 
white spot absent from pleurite 11. Genitalia: s&ia Figs, 5^61 (drawn frmn paraty|>e, 
RED prep. ."^^IW. USNM; 4n); dorsal processes (claspers) of valvae symmetrical; 
ventral processes incurved at tips and extending beyond claspers; mesal sclerite 
between processes of valvae with prominent protuberance; dorsum of uncus with 
lateral margins appearing as auriciilate flanges; juxta short, double-pronged, with 
points barely reaching base of ventral processes; dorsum of aedeagus strongly curved 
to right, with single horizontal spine on upper margin; vesica with three bursae, the 
smallest lying ventrad (not seen in illustration). 

FHMALh. Similar to male, except general appearance darker due to reduction 
in white scaling. Thorax: white from underside of tegulae visible along fringe of mesal 
margin; pectus comparatively darker than in male, with white on meso- and meta 
pleura and coxae reduced to scattered scales or absent; white absent from femoral 
grooves of mid and hind legs and reduced to distal two segments on metatarsi. 
Forewittg: distal two-thirds of wing bright iridescent blue, with color reaching termen 
and extending closer to apex than in male; base of wiog more extensively black than 
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in male, with black scales as irregular streak from basal angle to costa; proximal edge 
of streak interrupted at three points by metallic blue-green scales. Abdimien: white 
Spots of basal tergite smaller and ground color darker than male; venter with white 

restricted to three points on basal sternite and a medial row of small spots on next 
5 sternites. Genitalia: as in Figs. 156-157 (drawn from RED prep. 39263, L'SNM; 3n): 
sternite VII triangular, two oblique carinae at center, sides subequal, apex continuing 
as small intersegmental sclerite in shape of right triangle, caudal margin with 
prominent medial emargination; encircling portion of pleura Vn with two sderotized 
pockets (see Fig. 156) from anterior margin; inner margin of lamella antevaginalis 
smooth, unmodified at ostium; ovate sclerite of lamella postvaginalis narrowed and 
decurved at ostial opening; ductus bursae short; corpus bursae and base of accessory' 
biu-sa with concentric plicae; opposing, spinose, scallop-shaped signa at middle of 
corpus bursae; anterior apophyses as triangulate pockets on lateral edges of sternite 

vm. 

VARIATION. Length of forewing: male, 19.0-20.0 mm; female, 18.5-21.3 mm. 
Populations of A/, durcata from Venezuela and Colombia have more extensively blue 
wing iridescence than those from the upper .-Xmazon. In general, specimens from 
Peru (Sto. Domingo; Carabaya), Bolivia (Rio Yapacam'; Rio Chiripiri), and Brazil 
(Ciqrabd) have more green in the iridescence than the same species from Venezuela. 
Occasional Venezuelan specimms (Aroa) have green on the inner margin of the 
forewing or a green to blue-green spot at the forewing base (El Guacharo). Rarely, 
a specimen is bright, .shiny golden-green (one male. Km 125, HI Dorado-Sta. Elena, 
Venezuela). M. cupreipemm Walker was named from a similarly golden-green 
female. Excq>t for a slight difference in the iridescent hue, the cupreipennis holotype 
is remarkably like the green variant of durcata. Both specimens are atypical of the 
species they represent. 

TYPF DATA. Holotype male: Aroa, Venezuela. (Schaus): USNM Type 73263. 
USNM. Allotype: 3 km N. HI Guacharo, Monagas. Venezuela, 28/29-VIIM975 
(Dietz), USNM. Paratypes (144): 55 males; 89 females. COLOMBIA: Anttoquia: 
Botero, 4000 ft, .July (Hall), BMNH; Medellm, December (ApolUnaire), AMNH. 
USNM. Calikis: Manizales (Gallego). USNM. Cundinamarca. Bogota (Apollinaire), 
USNM; Cananche. Januarv- (deMathan), BMNH; Medina. 500 m (FassI), USNM. 
Magdalena: Don Amo, 2000 ft, July (Smith), BMNH; Onaca, 2500 ft, August (Smith), 
BMNH; Valparaiso, 4500 ft. May (Smith), BMNH. Norte de Santander. Bella Vista, 
2300 ft, January (Cawse-Morgan), AMNH, Ctfcuta, [sic] *VenezuelA', BMNH. Vcdle: 
Yumbo (Tassl), USNM. VENEZUELA: Aragua: U Isleta, Chorooi; 200 m, April, 
May, July, November (Romero, Murtaugh, et al.), UCV; El Limon [Maracay], 
February (Fernandez), UCV; Ocumare de la Costa, sea level, July (Gelbez, Olivo), 
UCV; Pozo del EMablo, El LImon (Maracay], Nov^nber (Fem^dez), UCV; Rancho 
Grande, 1100 m, Febniaiy, March, April, July, December (Dietz, Poole, Irwin, Kern, 
et al.), CAS, RNIL, UCV, USNM. Barmas: Reserva Forestal Ticoporo, 230 m, May 
(Gelbez, Salcedo). U^CV. Bolfvar. El Dorado-Sta. Elena. Km 125, 1100 m (Rosales, 
Gelbez), UCV. Carabobo: Las Uuiguas nr. San Esteban (Klages), BMNH, CM. 
mstrko Federat. Caracas. BMNH. Mirida: M^rida (Briceno. et al.). BMNH. PM, 
USNM. Miranda: Guatopo, 400 m, August (Fem^dez, Rosales), UCV; Parque 
Nadonal Gualopo, Agua Blanca, 500 m. May (Dietz, Salcedo), UCV; Farque 
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National Guatopo [El Lucero) 24 km N. Altagracia dc Orituco, 640 m. May (Dietz. 
Salcedo), UCV; Parque Nacional Guatopo, La Macaniila, 500 m. May (Dietz, 
Saloedo), UCV. ZUt&i: El IVicuco, 420 m. May (Salcedo, Rosales, Ramirez), UCV. 
"Venezuela", (Joicey), BMNR ECUADOR: Zamom-Oimchipe: Zamora, 3-4,000 ft 
(Baron), BMNH. Imbabura: Intaj (= Cordillera Intag], (Buckley), BMNH. 
Tungurahua: Rosario [?], Sta. Inez [hacienda E. of Bafios on Rio Pastazaj. 1250 m 
(Haensch), BMNH. PERV: Jiinfn: Chanchamayo, 2100-7500 ft (Schunche), BMNH; 
Valle Chanchamayo, 800 ni, August (Weyrauch), IML; vicinity of Sani Beiii ( = Ri'o 
Sanibeni], 840 m, August (Woytkowski), CM. Loreto: Pumayacu (Johnson), USNM. 
Puno: Santo Domingo, Car^aya, 6000 ft, wet season, November-December 
(Ockenden, et al.). BMNH. USNM. BOLIVIA: Cochabamba: Yungas del Espiritu 
Santo, (Germain). BMNH; Chapare - [Upper region of] Ri'o Chipiriri. 400 m, 
November (Forsier), SMM. La Paz: Ri'o Zongo [ = R. Songo], 750 ra (Fassl), PM, 
VM; Yungas de Coroico, 1800 m (Garlepp), BMNH; Yungas de la Paz, 1000 m 
(RoUe, Garlepp), BMNH, USNM. Sta. Cntz: Provenda del Sara, 4S0 ro, December 
(Steinbach), BMNH; Rfo Yapacanf, 600 m (Steinbach), CM. BRAZIL: Mato Grossoi 
Buriti. 30 miles NE Cuvaba, 2250 ft. July (Collenette), BMNH; chapada near Cuyabi 
(Smith), CM. Non-paratypic material: The following localities are based on single 
females which i can only tentatively identify as durcata and tlieretore do not consider 
paratypes: BRAZIL: Rh Grande do Sul: Porto Alegre (Rolle), PM; Rio Grande do 
Sui, PM. "Amazon," PM. 

BIOLOGY. Two females taken at light in January at Rancho Grande, Venezuela, 
oviposited in polyethylene bags, laying clusters of 15 and 2S eggs, respectively. Larvae 
reared on the modified Shorey diet tailed to reacii maturity. Following are 
desaiptions for the available stages. 

Egg: Pale yellow, semi-spherical, shiny, smooth. 1.23 mm wide, chorion transparent 
with tiny hexagonal reticulations over surface; eggs deposited singly or in small 
clusters; eggs not in contact with each other; eclosion occurred 6-7 days after 
ovipositkm; larvae consumed chorion upon emergence. 

Larva: Instar 1: length 7.8 mm; head capsule light brovsn. width 0.54 mm; body 
integument white; setae plumose, arising from sclerotized chalazae; setae D and SO 
black, remaining setae colorless; seta Dl shorter than D2 or SD on abdominal 
segments; secondary setae absent. Instar 2: length 7.8 mm; head capsule dark brown 
to black, width 0.6S mm; body integument grayish white, surfooe spinulate; two rows 
of prominent \errucae formed by D+SD and L of thorax and D2 ami SO of 
abdomen; Dl of abdomen tiny, equidistant, not contiguous on A\: single white seta 
from verruca L on T3 and SD on A8. Instar <4?): moult not completed; head capsule 
dark brown to black, width 1.04 mm; insiar differs from preceding larva by having 
bases of vcmicac (especially D and SD) hidcscent blue and an additional white seta 
from verruca D+SD on T3. Final Instar not available. 

Pupa: Not known. 
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GEOGRAPHICAL DiS 1 RIBUTION. Venejoiela, northern and central Colombia, 
upper Amazonian regions in Ecuador, Peru, Bolivia, and ftraziL 

FLIGHT PERIOD. Probably flies througbout the year. Collection records are 

available for even.' month of the year except September and October. 

ETYMOl.OCiY. The specific epithet is a Schaus manuscript name taken from a 
hand-labeled specimen in the collection of the IJSNM. The name durca was used by 
Schaus for a species of Cosmosoma in 1896 with no indication of its origin; durcata 
appears to be a dertvative. 

REMARKS. Although M. aurifem is smaller than durcata^ its genitalia suggest a 
phyletic affinity. In males of durcata the juxta is reduced to a short, two-pronged 
structure, while in aurifem it almost disappears as a tiny rod-like band. All other 
Macrocneme have a prominent, strong juxta. In females of both species the sterigma 
is similar In having paired intersegmental pockets between stemites VI and VII. 



Macrocneme bodoquero Dietz, new species 
(Figs. 84-87, 160-161, 223; Map 21) 

This is a comparatively small species for Macrocneme. similar in size and in its 
Amazonian distribution to M. zongonata but distinguished by the absence of a basal 
green dash on the torewiiig and by the possession of black bind tarsi. An affinity with 
A#. Utdes is suggested by the structural resemblance of the male genitalia except for 
the aedeagal spines (cf. Figs. 50 and 87). The absence of white on the hind tarsi, and 
a more suffuse wing iridescence distinguish bodoquero when sympatric with lades. 

MAl-H. Head: brownish black, frons mostly white; labia! palpi almost reach base 
of antemiae. Thorax (mcluding legs): brownish black, disc indeicenl green with 
non-iridescent hair-like scales from sderite borders; white and metallic spots of 
patagia comparatively small; metallic spots on tegulae small, white absent from 
underside; pectus brownish black with white spot on each segment, the prothoracic 
spot smaller than either meso- or metathoracic spot; co.xal grooves, fore and mid 
tibiae scaled with iridescent blue, tips of hind tarsi black. Forewi/ig: brownish black, 
basal half iridescent blue with scales reaching beyond cell, veins dark, oblique black 
streak from basal angle not reaching bottom of cell; underside similar to upperside, 
except iridescence not extending beyond cell and inner margin tan where wings 
overlap, retinaculum brownish black. Hindwing: brownish black, discal area iridescent 
blue; underside iridescent blue except at apex and in basal area below cell, veins 
dark, j^xkmien: brownish black, basal white spots on dorsum small, iridescence 
restricted to three longitudinal green stripes, one mid-dorsal and two lateral, venter 
with slight iridescence along lateral margins, basal stemite mostly white. :i!k l uating 
series of small white spots mesad. Genitalia: as in Figs. 84-87 (drawn from RED 
prep. 39220, USNM; 2n); dorsal processes (claspers) of valvae slightly asymmetrical, 
with apex of left arm wider and more sharply pointed than corresponding apex on 
right aim; mesal sderite between dasper arm and ventral process prominent^ 
knobbed; uncus skewed slightly to left when viewed dorsally, dorsum slightly rounded. 
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lateral margins extended as asymmetrical flanges, with left side broader than right; 
juxta always extends to base of ventral processes of valvae. lateral margins indented 
at middle, apical margin incised at i iglit, lip edged with row of small spines (6-7); 
dorsum of aedeagus with two spines, the left stout, long, and surface spinulate, the 
right smooth, stubby, one-third length of left spine. 

FEMALE. Essentially as described for male except: iridescence of forewing blue- 
green, especially basad; hindwing blue; basal abdominal sternite with three spots 
rather than ail while; siernites VI and Vli with white spots laterally. Genitalia: as in 
Figs. 160-161 (drawn from RED prep. 39262, BMNH; 2n); sternite VII of sterigma 
shield-shaped, with two small, concave sclerites intersegmentally, one unattached, the 
other extending from edge of encircling plcuritc: thickened plicae ventrad to spiracles 
on segments V and VI; lamella antevaginalis half as wide as overlying Vll, inner 
margin as illustrated; lamella postvaginalis a narrowly ovoid sclerite decurved at 
ostium; ostium bursae and ductus bursae partially sderotized where membranes join; 
thickened plicae in dorsal wall of ductus bursae; accessory bursa comparative^ short- 
stalked; bursa copulatrix and signa as described for genus. 

VARIATION. L ength of forewing: male, 17.0 mm; female, 16.0 mm. White scales 
sometimes present on underside of tegulae. 

TYPE DATA. Holotype male: Colombia, Caqueta, Moreliat Rfo Bodoquero, 430 
m, 19-20/1/69, Duckworth and Dietz, USNM. Allotype: Peril, Pebas, Amazones, fin 
^bre ^ jcr jj^j^q f = Decembcr-March, 1880], M. deMathan. ex Obc rihiir Coll., Brit. 
Mils. 1927-3. BMNH. Paratypes (24): IQ male.s, 5 females. COL()MBI.\: Caquetd: 
Morelia. Ri'o Bodoquero. 430 m. January (Duckworth & Dietz), IJSNM. PERU: 
Loreio: Pebas, December-March (deMathan), BMNH. BRAZIL: Amazonas: 
Hyutanahan [=HuitanaS], Rfo Purus, Januaiy-March (Klages), CM; Manaos 
[ = Manaus], PM; Sao Paulo de Olivenga. December (Wucherpfenning), BMNH; Teffe 
[Tele]. September. November (Fassl. deMathan), BMNH. L'SNM. Purd: Para 
[Beleriij. ( Moss). BMNH. Sao Paulo: [Serra da] Cantareira, April (Spitz), BMNH. No 
locality; one male, ex Holland Collection, CM. 

BIOLOGY. No information. 

GEOGRAPHICAL DISTRIBUTION. Amazon basin of Colombia, Peril, and 

Brazil. One disjunct record from Cantareira. Brazil, is based on a single male. 

FLIGHT PERIOD. Adults have been collected from November through April 
and once in Sepiember. They probably fly year-round except in months of heavy 
rainfialL 

ETYMOLOGY. The specific epithet is taken from the type-locality where the 

Spanish bodoquero ( =blowgun hunter) might have been what an early entomologist 
encountered when collecting in the.se loothills ol the Fastern Cordillera of Colombia. 

REMARKS. Aiienlion is drawn to the diminutive size of the white markings in 
this species, compared to most other Macrocneme, and to the contrasting blue 
iridescent wings against a green thorax and abdomen. 
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Macrocneme Unbellis Dietz, new species 
(Figs. 88-91. 224; Map 22) 

This is a small Amazonian species with similarities in the genitalia that suggest 
an alliance with M. melanopeza. It is described from a unique male with a prominent 
white underside. Its size and phenoQfpe resemble the "intacta" form of liftjira, but its 
palpi are porrect and the juxta is long and spinulose along the entire apical margia 

MALE. Length of forewing: 15.5 mm. Head: brownish black, occiput with two 
large metallic spots, frons mostly white with spots below antennae large, contiguous: 
labial palpi short, porrect, basal segment (I) entirely white, segment II white on outer 
suifsce, segment HI brownish Mack. TTuma: brownish blade, iridescent markings of 
disc, patagia, and tegulae green; metallic spots of patagia prominent; underside of 
tegulae white with scales visible on mesa! fringe; pectus strongly white, except 
brownish black beneath wings, propleuron prominently white-spotted; coxae white, 
front femora [missing in type] presumably like mid femora cream above, white below; 
all tibiae and hind femora brownish black above, white below; Mod tarsi 
white-tipped, with white strongest on inside margm. Fmetm^. brownish black, small 
metallic green dash at base, thin iridescent blue streaks medially with heaviest scaling 
on inner margin; black scales from basal angle not apparent: underside iridescent 
light blue to end of cell, apex brownish black, Cu, white-scaled, broad white streak 
through anal fold to tornus, inner margm lawny, retinaculum white. Hindwing: 
brownish black, iridescent scales absent, prominent white patch at base; underside 
white basally, iridescent light blue distalfy to apex. Abdomen: dorsum and pleural 
region strongly iridescent green, venter entirely white, basal tergite brownish black 
with usual four white spots, single white spot in pleura ba&ad. Genitalia: as in Figs. 
88-91 (drawn from holotype, RED prep. 278, BMNH; In); dorsal processes (claspers) 
of valvae nearly symmetrical, left arm slightly wider than right, tips curved dorsad, 
inner smfaces concave; thin, flat scales interspersed among setae on ventral 
processes: uncus only slightly skewed left when viewed dorsally, dorsum lightly 
rounded, lateral margins narrowly flanged: juxta long, somewhat spatulate, extending 
well above base of ventral processes, apex incised at right, remaining margin 
spinulose along mner surface; dorsum of aedeagus with two short spines directed 
dcxtrad, left tip sharply acuminate, right tip round. 

TYPE DATA. Male holotype: Iquitos, Peru, upper Amazon, March 1932 (G. 
Klug), BMNH. 

BIOLOGY. No iniormation. 

GEOGRAPHICAL DISTRIBLITION. Known only from the type locality, Iquitos, 
Peril. 

FLIGHT PERIOD. Insufficient information. 

ETYMOLOGY. The specific epithet is taken from the Latin adjective itnbeUis^ 
meaning unwarlike, peaceable. 

REMARKS. Only the holotype was examined. The ventral processes of the vahrae 
have long triangulate scales interspersed among the setae. These scales are also 
found in M. mdanopeza, htdmxxladon, fenea, and cytmea. Whether the conrnum 
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possession of these scales is of phyletic significance is unknown, but it has only been 
seen in two other species, Jerrea and cymea, and these are restricted to southern 
Brazil. 



Macrocneme meUuiopeza Dietz, new species 
(Figs. 96-99, 235; Map 22) 

This ia a medium-sized Andean species described on the basis of two males from 
Pan de Azucar, Peru. It appears allied to Macrocneme imhcllis by similarities in the 
genitalia^ but is distinguished by bright blue wings, black hind tarsi, and the absence 
of heavy white scaling on the underside of the thorax and abdomen. As in imbeUis, 
the ventral processes of the valvae have scales interspersed among the setae and the 
juxta is q^ined along the entire apical margin. The juxta differs in m^/onopeza by not 
being incised on the right margin. Also, the shape of the daspers and of the uncus 
dorsum separate the two species. 

MALE. Length of forewing: 16.5 mm. Head: brownish black, metallic blue on 
vertex and on spots on occiput; labial palpi upturned, not reaching base of antennae. 
Thorax (including legs): brownish black, iridescent scales blue; white spots of patagia 
small, metallic blue restricted to few scales adjacent to lateral white spots; tegulae 
without metallic scales, white absent from underside; pectus brownish black with 
white spots above coxae, especially prominent on proleuron; forelegs missing in type 
spedmen, but paratype male shows forelegs to have usual white and met^c 
maildngs described for genus; coxal grooves lined with blue; tibiae streaked with 
blue, hind tarsi black. Forewing: largely suffused with iridescent steel blue, brownish 
black at apex, black streak from basal angle; underside meiallic blue basally, 
brownish black distally; retinaculum brownish black with tip off-white. Huuinmg: 
discal area to outer margin and above anal fold metallic blue, brownish black 
otherwise; underside similarly blue basally, brownish black apically. Abdomen: dark 
green with a thin dorsal stria and lateral margins iridescent green to blue-green, 
iridescence becomes obsolescent at mid-abdomen: venter with iridescence along 
lateral margins; single white spot in pleura; white spots of mid-ventral series large 
basally, obsolescent apically; sternite I with large lateral white spots. Genitalia: as in 
Figs. 96-99 (drawn from holotype, RED prep. 39241, LACM; 2n); dorsal processes 
(daspers) of valvae slightly a.symmetrical, left arm somewhat longer and less ciuved 
than right arm; thin flat scales interspersed among setae on ventral process; uncus 
not skewed to left when viewed dorsally, dorsum strongly convex, lateral margins 
forming vertical flanges; juxta large, spatulate. extending well above base of ventral 
processes, apical nmgni spined, with tips pointing to right, right margin extended into 
flap with marginal spines pointing in opposite direction (sec Fig. 98); dorsimi of 
aedeagus with two small spines directed dextrad. 

FEMALE. Unknown. 



Copyrighted material 



88 Umv&sity of CaUfimua PubUtxidom in Entonu^ogy 



VAKI A TION. In single paratype, iridescence mure liea\ ily scaled, making wings 
appear brighter, shinier blue than described for the type; patagia with strong metallic 
blue spots: tegulae blue-streaked across foremargin and partially mesad. 

TYPE DATA. Male holotype: Pan de Azucar, Dept. Pasco. Peru. July 8. I%1 
(F.S. Truxal), LAC.Vl. Only one other specimen was examined, a paralype male with 
the same data as the type, except date is July 6 instead of July 8. 

BIOLOGY. No information. 

GEOGR APH ICAL DISTRIBUTION. Known only from the type locaUty in Pertt 

FLIGHT PERIOD. Insufficient information to determine. 

ETYMOLOGY. The specific epithet, describing the hind tarsi of this species, is 
derived from the Greek mclunos = bldck and peza = iooi. 

REMARKS. The blue and extent of iridescence on the wings are similar to that 
found in the blue variant of coenitescem q.v. These latter specimens differ in that 
they are larger and the hind tarsi are white-tipped 



Macrocneme oricfudcea Dietz, new species 

(Figs. 79-83, 164-165, 226; Map 22) 

This is primarily an Amazonian ^cies, often iridescent blue, readily recognized 
by two short black streaks at the base of the forewing, the low^most timys the 
more promment The species appears allied to Macrwyi&ne zxmgonata by its 
distribution and to aurifeni by genitalic resemblance. Orichaic&i lacks the white spot 
on the occiput and the basal green streak of zongnnata. Also, the hind tarsi are 
entirely black rather than white-tipped. Whereas uurijera has both clasper arms 

spined on the inner margin, only the left arm is spined in oiidwScea. 

MALE. Head: brownish black, lower frons white-scaled, vertex lightly metallic, 
occiput double-spotted, blue-grecn; labial palpi not reaching base of antennae, 
segments II and III smooth, tip of III slightly porrect. Thorax (including legs): 
brownish black, disc iridescent green; patagia with blue-green spots adjacent to 
lateral writute markings; tegulae with short metallic streak antermnesad, white absent 
from underside; pectus rough-scaled, with iridescence restricted to coxal grooves, 
white spot of propleuron faint; forecoxae white on inner mesal surface and possessing 
two white spots antcrolatcrad, metallic >calcs scarce on forecoxae but forming streaks 
on fore and mid tarsi, hind tarsi black-tipped. Forewing: mostly iridescent blue or 
slightly greooisli blue basad depending mi ai^ of light, apical maighi tUnfy 
non-metallic; prominent basal black streak between anal fold and Aj, thinner black 
streak above separated by line of iridescence along cell. Underside: base to end of 
cell iridescent blue except gray brown where wings overlap, outer half and 
retinaculum brownish black. Hindmng: brownish black with outer discal and limbal 
areas iridescent blue. Underside: mostly brownish black, iridescent blue along costa, 
in upper half of cell, and m broken mesal band. Abdomen: dark brownish black, with 
mid <k>rsum and lateral margins longitudinally striped iridescent green; venter similar, 
except small white spots in mesal series and additional white spot basad in pleura. 
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Genitalia: as in Figs. 79-83 (drawn from RED prep. .^9222. IJCV; 2n): dorsal 
processes (claspers) of valvae asymmetrical, tips acuminate, right arm more curved 
than left, lacking thorn-like process lound on inner dorsocephalic margin of left arm; 
mesal sderite of valve prominent, knobbed; dorsum of imcus narrow* lateral margins 
as vertical flanges; juxta extending well above base of ventral processes, apex broadly 
incised at right with lower corner acuminate, mesa! margin membranous, tip 
margined uith uneven spines, scatteretl 'Npines hasad on inner sclerotized fold; 
acdcagus wiili two spines, both perpendicular to dorsum, 

FEMALE. Essentially the same as the male, except: vertex of head more strongly 
metallic; white on inner mesal surface of forecoxac not visible; color of forewing 
iridescence noticeably greener; blue iriilescence on hinduing slightly reduced. 
Genitalia: as in Figs. 1()4-1()5 (drawn from RED pie[i. 2()6. BM.NII; In): sterigma 
with stermtc Vll roughly scutiforni, apex truncated, skewing right, caudal margin 
uneven, slightly notched at center; encircling pleurites of Vn btillate, with thin 
sderotized folds along anterior margins; intersegmental cuticula between VI and VII 
with various irregular sderotizations (see Fig. 164); lamella antevaginalis as inner 
fold of sternite VII. margin unmodified at ostium; lamella postvaginalis roughly 
ovate, decurved slightly along ostial opening; thickened plicae in dorsal wall of ductus 
bursae at left; membranes of corpus bursae and accessory bursae in concentric plicae; 
signa with recumbent spines. 

VARIATION. Length of forewing: males, 15-17 mm; females, 15.4-16.8 mm. 
Color of wing iridescence varies within a population, e.g.. holotypc male mostly blue, 
allotype female distinctly green (both specimens appear to have been reared from 
same lot); iridescence varies in extent of coverage on forewing, usually reaching apex, 
but may obsolesce before tip in some specimens; in male genitalia left clasper arm 
occasionally variable (Fig. <S0), tip appearing truncated. 

TYPE D.ATA. Holotypc male: Para. Brazil (.A.M. Mo.ss), Pupa no. 15. Rothschild 
Bequest, B.M. I'^39-1, BMNH. Allotype: same as for male, except ex Pupa no. 71, 
BMNH. Paraiypes (42): 21 males, 21 females. COLOMBIA: Amazonas: Loreto 
Yacii, April (Richter), SMM. Putwnayo: Mocoa, 530 m, Februar> (Hopp), PM. 
VENEZUELA: Amazonas (Territorio Federal): Yavita, February (Lichy), UCV, 
BoU'var. El Dorado-Sta. Elena, Km 107, 52{) m. .-Xugust (Fernandez. Rosales), UCV; 
El Hormigucro. .Meseta de .Nuria. 500 ni, December (Expedicidn Instituto Zoologfa 
Agricola), UCV. ECUADOR: Napo: Apuya near Napo, Januarj' (Descimon), PM. 
PERU: Loreto: Rfo Maraildn, BMNR BOLIVIA: Santa Our. Provenda del Sara 
(Steinbach), CM. BRAZIL: Amaztmas: Sio Paulo de Oliveni^ February, August, 
October (de Malhan. Wucherpfenning). BMNH; Igarapd Preto, September 
(Waehner). BMNH. Para: Oyapock. Ma\, NMB; Para (Bates, .Moss), BMNH. No 
other data; "Amer. Mer." (Boisduval collection), BMNH. Non-paratypic material: 
1 female, "Rio" (Haason). BMNH. 

BIOLOGY. No larvae available for study. From preserved exuvium of allotype 
female (Pupa 71. Para. A.W. Moss), the dark brosvn head capsule of the final instar 
measured 1.93 mm wide and the verrucae remains were iridescent Steel blue, much 
like other species in Macruaienie (ct. coenileicens, thyra). 
Pupa (from same exuvium): length of shell 13.0 mm; medium brown with striped 
aposematic appearance of other Maavcneme pupae; appendages outlined in black 
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and abdominal segments banded black along margins; pupa enclosed in a while, 
loosely-woven cocoon with black (and a few white) plumose setae interwoven over 
the surface. 

GEOGRAPHICAL DISTRIBUTION. Eastern Venezuela and throughout the 
Amazon Basin, including tributaries in Bra/il. Colombia, Peru. Ecuador, and Bolivia. 
The "Rio" locality is based on a single temale specimen, indicating that if the 
identification is correct the species is rare in southeastern Brazil. 

FLIGHT PERIOD. Probably flies throughout the year; oollection records are 
available for every month of the year except March, June, July, and November. 

ETYMOLOGY. The specific epithet is derived from the Latin oric/ialcum. 
meaning yellow-gold ore or the metal made from it, i.e., brass. The name was taken 
from a manuscript label on a female specimen from the Boisduval Collection in the 
Arit^ Museum. 

REMARKS. The locali^ for the Boisduval specimen (above) is *Amer[ica] 
Mer[idioiialis]," i.e., South America. To avoid the generality of this locality 
designation and to tie the name orichalcea to the more readilv distinguished males, 
I have selected a holotype from Par^ Brazil. The allotype female is clearly 
associated. 



Macrocneme zongonata Dietz, new species 
(Figs. 9^95» 171-172, 227; Map 23) 

This Amazonian species may be recognized by a white spot on the occiput and 
by the dark blue wings with a distinctive green dash encircled in black at the 
forewing base. By distribution and similarities in the male genitalia (pointed claspers, 
aedeagal spmes), a relationship with M onduUcea is possible. The genitalia in both 
seites are ^agaostis, e^cially the configuration of stemite Vn in the females and 
the non-flanged uncus and rectangular juxta without spines in the males. 

MALE. Length ot torewmg:l5.5 mm. He(ut brownish black, white scales on 
occiput flanked posteriorly by small metallic spots; labial palpi not reaching base of 
antennae. Thorax (including legs): brownish black, metallic marking on disc, patagia, 
and t^lae bright green, iridescence on disc not obscured by overling hairs; patagia 
with metallic scales scarce, restricted narrowly to anterior margin; tegulae with 
prominent metallic streak across shoulder, underside white with tips visible along 
mesal fringe; pectus with white spots above coxae, largest spot on metepimeron; 
inner margin of forecoacae with white scales scarce; tibiae with weak iridescent 
streaks, hind coxal grooves metallic-lined, hind tarsi white-tipped. Forewing: bright 
metallic green at base, surrounded by black to medial area, outer half deep blue, 
apex and fringe brownish black; underside brownish black, with blue streaks along 
costa and lower edge of cell, white sutf usion at base, retinaculum white. Hi/idwuig: 
brownish black with faint scattering of deep blue beyond cell, base with two white 
spots; underside with prominent green to blue-gieen streak along costa and in upper 
half of cell, scattered blue scales at anal angle. Abdomen: brownish black, teigites H 
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and III bright metallic green with iridescence extended narrowly along lateral margins 
of remaining segments, basal white spot in pleura, venter brownish black, lateral 
margins metallic green, white spots of mesal series diminish in size caudally. 
Genitalia: as in Figs. 92-95 (drawn from paratype, RED prep. 39211, BMNH; 2n); 
dorsal processes (claspers) of valvae nearly symmetrical, right arm slightly more 
curved than left arm, inner surfaces convex, tips narrow, acuminate; dorsum of uncus 
lightly convex, lateral margins round, not extended into tlanges; juxta rectangular, 
apex extending slightly above base ot ventral processes, apical margin extended to 
sharp points laterally; dorsum of aedeagus with two large spines, equal in length, 
sharp-pointed, tip of left spine slightly hooked to outside. 

FEMAI.F. l ength of forewing: 16.3 mm. F.ssentially identical to male, except 
pleura of abdomen with four white spots rather than one; mesal series on venter with 
large spots that do not obsolesce caudally. Genitalia: as in Figs. 171-172 (drawn from 
allotype, RED prep. 281, USNM; 2n); stemite VII of sterigma u-shaped, symmetrical, 
apical maigm not skewed, appearing truncated, broadly continuous with laige 
intersegmental sclerite having two shallow n i rations medially; medial 
protuberance of sternitc VIII without usual thickened plicae below or laterally; inner 
fold of lamella ante\aginalis stronglv concave; iiuerior margin even: sclerite of 
lamella postvaginalis roughly ovate, uidcmed medially, not inserted at o.stium; spines 
of signa comparatively long for genus. 

TYPE DATA. Male holotypc: Brazil. Amazonas, Sao Paulo de Olivenga, 
November-December (FassI), (Dognin Collection), USNM Type 73267. USNM. 
Allotype: same data as male (no type #). USNM. Paratypes (34); 26 males, 8 
females. PERU: Piuio: La Oroya, Rio Inambari, 3100 ft., Carabaya, 
October-December, wet season (Ockenden), BMNH; La Unidn, Rfo Huacamayo, 
Carabaya, 2000 ft, December, wet season (Ockenden), BMNH. BOLIVIA: 
Cochiibamba: Chapare. [Alto] Rfo Chipiriri. 400 m, November (Forster), SMM. La 
Paz: Rio Songo [ = R. Zongoj. 750 m (FassI), FM. Santa Cruz: Buenavista, 750 m 
(Steinbach), BMNH; Frovencia del Sara, 450 m, November (Steinbach), CM. 
BRAZIL: Amazonas: Fonte Boa, July, September, October (Klages), BMNH; 
Humayta [»Humaiti], Rio Madeira, July-September (Hoffrnanns), BMNH; 
Hyutanahan [ = Huitanaa], Rio Purus, Februaiy (Klages). CM; Manacapurij, March 
(Klages). CM; Manaus. September. November (de Mathan). BMNH. CM; Miracema, 
Rio Puriis, April (Klages), CM; Nova Olinda, Rio Puriis, May (Klages), CM; Rio 
Manes [R. Mau^J, USNM; Rio Negro, iguapo (permanently flooded forest), 5 Km 
S. Rio Araras, April (Munroe), CNC; Rio SoUmdes, below R. Putumayo, September, 
CU; Sao Paulo de Olivenga. November-December (FassI). USNM; Teffd [Tefe], 
September, November (FassI). BMNH; Tonantins, October (de Mathan), BMNH. 
Ford: Para [=Belera], (Moss), BMNH; Taperinha nr. Santarem, September (Zerny), 
VM. 

BIOLOGY. No information. 

GEOGRAPHICAL DISTRIBUTION. Lower and upper regions of the Amazon 
Basin, Brazil. Peru, and Eiolivia. 

FLIGHT PERIOD. Appears to fly throughout the year. Adult collection records 
are available for all months but Januaiy and June. 

ETYMOLOGY. The specific epithet is derived from the locality, Rfo SoQgo ["R. 
Zongo], a site often appearii^ in Lepidoptera taxonomy due to early collections by 
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Fassl. His efforts have assisted greatly in expanding our distributional icnowleclge of 
the South American fauna, including unique collections of four species of 
Macmcneme from Rfo ZongD. 



Macrocneme bestia Dietz, new species 
(Figs. 104-107. 187-188. 228; Map 23) 

This species resembles A/, thvni but is restricted in distribution to southeastern 
Brazil, where it forms part of a species complex with cycuiea, cupreipennis, and 
pdotas. The males are distinguished by the left inline of the aedeagus hooked at the 
tip and tuining sharply outward. The females are not readily distinguished, except by 
their association with males from identical localities. 

MALE. Length of forewing: 16.(S mm. Head: brownish black, occiput with metallic 
blue-green spots; labial palpi not reaching base of antennae. Thorax (including pectus 
and legs): brownish blaciv, iridescence blue-green; metallic spots of patagia large, at 
center of sclerite, lateral white spots small; tegulae with metallic streak across 
shoulder and mesocaudad, underside with few white scales, not visible from above; 
metallic scales absent from pectus, white restricted to small spot on propieuron and 
larger spots on meso- and meiapleuron; inside margin of forecoxae white, outer 
surfaces of tibiae with thin blue streak, hind tarsi white-tipped, torewing: brownish 
blade, with basal half metallic green, veins dark, outer mai^ of iridescence reaching 
end of cell, short black streak from basal angle not toudiing cell; underside brownish 
black, with basal third metallic blue except where wings overlap, retinaculum white. 
Hindwing: brownish black, thecal area with blue metallic scales lying mostly below 
cell, not extending to outer margin or into anal area, costal margin tan; underside 
mostfy metallic blue except brownish black at apex and outer margin, veins dark. 
AiMkmen: dark metallic green, basal tergite and venter brownish black, longitudinal 
stripes not visible, basal sternite entirely white, remaining segments with mesal series 
of white spots diminishing in size caudally. Genitalia: as in Figs. 104-1 07(drawn from 
RED prep. 39205, SMM; 2n); dorsal processes (claspers) of valvae slightly 
asymmetrical, left arm more curved and wider distally than ri^t arm, mner margm 
of left arm weakly emarginate near tip, corresponding margin on right arm smooth; 
dorsum of uncus slightly convex, lateral margins a.symmetrically flanged; apex of jaxta 
squarely truncate, barely reaching ventral processes of valvae. corners extended to 
points, patch of spines in membrane at left small; dorsum of aedeagus with two 
spines, the right short and straight, the left distmctly longer and sharply turned 
outward at tip. 

FEMALE. Length of forewing: 18.4 mm. Essentially identical to male except in 
few minor details: coxal grooves with metallic scales; basal abdominal sternite 
three-spotted rather than entirely white; additional pair of white spots lateral to 
mesal series on sternite VII. Genitalia: as in Figs. 187>188 (drawn from RED prep. 
261, SMM; 2a); sternite VII of sterigma shield-shaped, with caudal maigm broadfy 
indsed, slightly elevated at right, apex cqihalad, broadly round, not skewed; small 
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sclerotized pocket to right of" mid-line in intersegmental membrane between VI and 
VII; fold of lamella antevaginalis strongly convex medially, inner margin extended as 
broad sulcus on right; long, spatulate sderite forms lamella postvaginalis, bent at 
middle with base extending Into ductus buisae; pockets serving as anterior apophyses 
on segment VIII prominent and well Inflated; ductus bursae without thickened fold 
or pouch on dorsal wall; corpus bursae and stalk of accessory' bursae with concentric 
plicae; signa formed by two opposing spiny patches with recumbeni. unequal spines. 

VARIATION. Length of forevvuig; males, lb.8-18.6 mm; females, 16.1-18.4 mm. 
Wing iridescence variable* blue or green; black streak from basal angle sometimes 
broad, touching bottom of cell; iridescence of abdominal dorsum either dull and 
entire or as thin lateral and mid-dorsal stripes of bright metallic scales. 

'1 \ f'L DATA, liolotype male and allotype; Brazil. Rio dc Janeiro. Imbarie, 50 
m, 1 and 3- V- 1956, leg. H. Ebert, SMM. Paratypcs (2()): 12 males, 14 females. 
BRAZIL: RiodeJanaro: Imbarid, 50 m, Januar>', April, May (Ebert), SMM; Rio de 
Janeiro, May (Ebert), SMM; Xer^m, April (Ebert), SMM; Angra dos Reis, Fazenda 
Japuhyba, July. August. October (L. Travassos P.), USP; SOo Paulo: Itanhadm, 
December (Munroe). CNC; Santos, May, USP. 

BIOLOGY. .\o information. 

GEOGRAPHICAL DISTRIBUTION. Coastal southeastern Brazil. 
ETYMOLOGY. The specific epithet is taken from the Latin bestia, meaning 
animal. 

FLIGHT PERIOD. Collection records are scanty, but as indicated for the 
paratype>. adults are known to tly in the months of January , April. May, July, August, 
October, and December. Given the u.'iual availability of other ^Macrocneme species 
throughout the year, these gaps for bestia will most likely fill in with further 
collecting. 



Macrocneme cupreipennis Walker 
(Figs. 116-119, 175-176, 229; Map 24) 

Macrocneme cupreipennis W aiker, 1856: 1632 

This species occurs in two forms, (me rare and entirely golden-green, for which 

the species was named, and another that is typical Macrocneme, with metallic scales 
restricted to the basal half of the forewing and to the discal area in the hindwing. It 
is a member of the species complex from southern Brazil and northern Argentina 
that includes M, ieucostigma, pelotasy and cytmea. Its normal appearance so closely 
parallels these sympatric species that onfy an ocamination of the genitalia will 
separate it definitively. The asymmetric claspers and shape of the uncus are 
diagnostic in males, while the shape of sternite Vll and the intersegmental pocket 
will identify females. 

The following description is cupreipennis sens, lat.^ based on its usual appearance, 
while Walker's atprdpennis sens. sr. is an uncommon variant (see Variation). 
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MALE. Head: bruwnish black, small metallic green spots on occiput; palpi not 
readiii^ base of antennae. Thorax (induding legs): brownish blade, iridescenoe of 
disc green, obscured somewhat by overlying non-metallic scales; patagia with 
prominent metaUic spots adjacent to lateral white spots; tegulae with strong green 

streak anteromesad, white-scaled beneath, visible along mesal fringe; pectus with 
prominent white spots on pleura above each coxa; coxal grooves of hind legs metallic, 
hind tarsi white-tipped, turewing: brownish black, metallic green spot below cell 
basally, separated from medial bhie-green band to end of cell by oblique black streak 
from basal angle; underside with basal blue iridescence not reaching end of cell, 
inner margin tan where wings overlap, white as prominent basal spot and as thin 
streak along A,; retinaculum white. Hindwing: brownish black, discal area iridescent 
blue-green, white along Sc+R and basally; underside iridescent green except at apex. 
Abdomen: dark green with iridescent scales basalfy and as thin longitudinal lines 
mid-doTsally and laterally, white spots of basal teigite and stemite well defined, 
smaller and fainter in mesal series of venter. Genitalia: as in Figs. 116-119 (drawn 
from RED prep. 39168, USNM; 6n); dorsal processes (claspers) of valvae 
asymmetrical, left arm club-like toward apex, right arm long, slender to tip, inner 
surface of both arms concave, especially at apices; uncus when viewed dorsally skews 
left, dorsum proxinial to base with small vertical flange at center, lateral margins 
strongly asymmetrical, with left side a broader, more distal flange than right side; 
juxta long, spatulate, extending almost to apices of ventral [processes of valvae, apex 
entire, margined partially on left with short spines; aedeagus with two spines on 
dorsum directed dextrad, smaller at left, with single denticle on inner base, right 
spme larger, with dentides above and below base. 

FEMALE. Essentially identical to male, including similar color and pattern of 
iridescent scaling. Genitalia: as in Figs. 175-176 (drawn from RED prep. 271, BMNH; 
3n); sternite VII of sterigma broadly u-.shaped. apex cephalad, skewed slightly to left 
and continuous with large single intersegmental pocket to right of mid-line, lateral 
flaps aqrmmetrical, caudal margin uneven; irregular ovoid sderite of lamella 
antevaginalis bent at ostial opening; lamella postvaginalis half as wide as overlying 
portion of sternite V'll: dorsal wall of ductus bursae without a thickened fold or 
pocket; spiny patches of signa comparatively large for genus. 

VARIATION. Length of forewing: males, 18.5-21.0 mm; females, 18.0-20.2 mm. 
Ventral processes of male valvae sometimes strongly curved outward; wmg 
iridesceiMe variable in color and pattern; metallic scales reflect as green, blue-green, 
or blue, or .sometimes as combination: onlv rarely do both wings reflect as bright 
golden-green (cf. h()[()iy[)e female); in one torewing pattern (Feme; Hamburg Velho) 
iridescence extends over basal half of wing, with a short black streak separating a 
basal spot (often green) from a broader medial band (often blue); disod area of 
hindw ing metallic-scaled and underside blue basally; in less typical pattern (ex Hansa 
Humboldt) iridescence suffuses evenly outward from base, becoming obsolescent 
before apex, basal angle interrupted by a liny black spot, color green, underside blue; 
in unusual instance with scales golden-green, both wings entirely metallic, basal black 
spot absent; underside similar, except outer half of forewing non-metallic; variant of 
latter pattern (Juquii, Fonte Tapir) with iridescence reflecting a simple green rather 
than a golden-green, base mtemipted by black spot below cell. 
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TYFI: DATA ! cupreipennis Walker: female bolotype, 6MNH. Type locality 
unknown, presumably Brazil. 

Walker did not give a type locality in his original description, but his specimen 
has subsequently been labeled "Brazil*. This designation is prd>ably correct. I have 
seen only nine specimens that reflect the Walker description of cupreipennis sens. str. 
All are labeled "Brazil", except one from "Rio de Janeiro". Also, the species' 
distribution i^ entirely Brazilian, except for several records from the northern frontier 
of Argentina. 

BIOIjOGY. No information. 

GEOGRAPHICAL DISTRIBlinON. Southeastern Brazil and northern 

Argentina. 

FLIGHT PERIOD. Not well-defined. Scanty collection records indicate adults are 
available in all months except January, March, May, July, and September. They 
probably fly throughout the year. 

REMARKS. At Oxford's University Museum there are five specimens (2 males, 
3 females, ex Miers) of Walker's "gilded green" cupreipennis. I used these examples 
to associate the sexes and in determining, through a comparison of genitalia, that 
Walker's specimen is an atypical variant of the species. The usual appearance of 
cupreipennis is like any other Maaoaieme. The cause and frequency of the *gilded 
green' variant is unknown, but its scarcity in collections suggests that it is a unusual 
genetic reocmibuiation, much like the single green specimen of M. dwcata that turned 
up in eastern Venezuela. The genitalia will always identify it. 

SPECIMENS EXA.\llNi:i)^(44): 32 males. l2Vemales. AR(;KN TINA: Enire Rios: 
La Soledad, close to frontier of Uruguay, BMNH, MLsioney. Campo Viera, SMM. 
BRAZIL: Parand: Curitiba, Oijunt USP; Curitiba, Fonte Ahu, USP; Femandes 
Pinheiro, 2600', BMNIl; "Parana" (Janson), BMNH; Ponta Grossa, MCZ, USP.ito 
dc Janeiro: "Rio Janeiro", IJSNM; Petropolis. V\l. Rio Grande do Sul: llamburgo 
Velho, SMM; Porto Alegre. BMNH. Santa Catarina: Hansa Humboldt (= Corupa]. 
BMNH, USNM; Jaragu^ do Sul, BMNH; Mafra, 8U0 m, BMNH; Nova Teulonia, 
CM; Rio Vermelho, 830 m, BMNH; *St. Catherines', USNM. SOo Paulo: Juquii, 
Fazenda Poco Grande, USP; Juquii, Fonte Tapir, 400 m, USP; Leme, SMM; Sao 
Paulo. 750 m (Jones), BMNH; Ubatuba, BMNH. "Brazil" (Menestries; Miers; 
Natterer), OX, FM, VM. 



Macrocneme cyanea (Buder) 

(Figs. lOS-lli, 173-174,230; Map 25) 

Mastigocera cyanea Butler, 1876:372. 
Dmcea cyanea.- Kirby. 1892:130. 
Macrocneme cyanea.- Hampson, 1898:317. 

This species is primarily from southern Brazil. One female is tentatively identified 
from northern Argentina. The presence of cupreipennis among other Macrocneme 
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may be suspected if the appearance of the wing iridescence appears tu be somewhat 
dull and granular. The niBle genitalia are diagnostic, and like M pelotas there is a 
spiiQr patch on the inner memtvane of the juxta. 

MALE. Head: brownish black, occiput with small metallic blue spots; labial palpi 
not reaching base of antennae. Thorax (including legs): brownish black, iridescent 
blue of disc somewhat obscured by overlying non-metallic, hairy scales; blue spots of 
patagia large, occupying entire area between dorsal and lateral white spots; anterior 
mar^ns of tegulae metallic blue, with a streak ea^tending partially mesad, underside 
white but not visible along mesal fringe; white spot on propleuron small; coxal 
grnoves white; fore and mid femora tan above, white beneath (including hind 
femora); tibia streaked blue on outside, white inside; hind tarsi white-tipped. 
forewing: brownish black to black, with basal half bright metallic blue to end of cell, 
oblique black streak from basal angle to cell; underside blue to end of cell, white 
irrorations basally; retinaculum white. Hindwing: brownish blade to black, discal area 
bright metallic blue; underside entirely metallic blue, two white spots basally. 
Abdomen: dorsum dull iridescent green, with shiny blue-green at base and as thin 
mid-dorsal stripe; pleura with single basal white spot; basal two sternites mostly 
white, remaining stermtes thinly white from anterior maigins. Gad^^ as in Figs. 
106-111 (drawn firom RED prep. 39238, USNM; 2n); dorsal processes (daspers) of 
valvae asymmetrical, left arm longer than right and curving d(»sad at apex, tips 
expanded, concave on inner surface; ventral processes with flat, emarginate scales 
interspersed amcmg usual setae; uncus skewed slightly to left when viewed from 
above, dorsum narrow with lateral margins as vertical flanges, unequal in length; 
juxta long, cuneiform, reaching beyond base of ventral processes, apex margined with 
short mesally-directed ^ines, small spinose patch on inner sclerotized membrane; 
dorsum of aedeagus with two short spines directed dextrad, subequal in length; 
dil^hragma sclerotized ut point of attachment. 

FEMALE. Similar to male except; Tiiorar. tan scales absent from legs; white 
reduced to inner maigins of foreooxae and proximal spots on all coxae; white spot 
on metqpimeron; iridescence may suffuse over entire fiMrewii^ except at apex or 
outer margin. Genitalia: as in Figs. 173-174 (drawn from RED prep. 273. BMNH; 
2n); stemite VII of sterigma v-shaped, apex cephalad, skewed to left and continuous 
with broad intersegmental pocket at right between VI and VII; lateral margins 
forming asymmetrical fliqis; caudal margin irregular but not emarginate; oval sderite 
of lamella postvaginalis with margin decurved at ostiuin, not deeply inserted; ductus 
bursae without thickened plicae in dorsal wall; signa small, scallop-shaped, center 
spines smaller than peripheral spuies. 

VARIATION. Length of forewing; males, 18.0-20.0 mm; females, 17.5-20.5 mm. 
White on legs varies; inner margin of all tarsi sometimes stroi^y white; iridescence 
of abdominal dorsum blue or blue-green as well as pure green; white on abdominal 
venter in series of small mesal Spots or as thin bands from the anterior margins of 
each segment. 

TYPE DATA I cyunea Butler; female holotype, "Brazil", BMNH. Butler did not 
indicate whether his description was based on a unique specimen. Hampson (1898) 
indicated two females as "types" for cyanea, one labeled "Brazil", the other "Rio 
Janeiro*. Both spedmens hiave Butler handwritten labels on them, but only the 
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"Brazil" specimen bears the word "type." I consider this the holotype. The "Rio 
Janeiro" specimen came from the Walsingham collection and was not registered in 
the British Museum until 187*^, as indicated by the figures 79-56 on the locaHty label 
(Watson, in lift.), 

BIOLOGY. No information. 

G HOGRAPUICAL DISTRIBUTION. Known from southern Brazil and northern 

Argentina. 

FLIGHT PERIOD. All but one of the adult collection records fall between 
September and February, suggesting that the species is univoitine. The single female 
from Argentina collected sometime between mid-March and mid-June suggests that 
the activity period is longer than six months, but without a precise date it is not 
possible to determine whether the extension should include only one month or all 
four. 

SPECIMENS EXAMINED (30): 16 males, 14 females. ARGENTINA: Mishnes: 
fColoiiial Eldorado, SMM. BRAZIL: Minas Germs: Passa Quatro, Serra dos Cochos, 

14()() m, BMNH; Vigosa, CU. Punt: "Para". SMM. Rio de Janeiro: Nova Friburgo, 
PM; PetropoHs. B.MNII. SMM. USNM: Rio dc Janeiro, BMNH, SMM. USNM. Santa 
Cutarina: Hansa Humboldt [ = Corupa]. BMNH, USNM: "St. Catherine.s". USNM. 
S&o Paulo: Esta^ao Biol. Boraceia, Salesopolis, 850 m, USP; Sao Paulo, BMNH. 
"BrazQ\ PM, TXA. Country imknown: ex Musaeo Boisduval, one male (with mss. 
label *Copaaui auricakxtf ), and one female, BMNH. 



Macrocnane fenrea Buder, revised status 

(Figs. 124-127, 17^180, 236; Map 26) 

Macrocneme jerrea Butler, 1876:371.- Zerny, iy31b:241 (syn. of M. leucostigma).- 

Forbes, 1939:130 (syn. of M. leucostigma) 
Macrocneme lades ab. fenetL- Hampson, 1898:318.- Zerny, 1912:95 

This little-known species is another in the complex from southeastern Brazil. It 
has been treated both as a form of lades and as a synonym of leucostigma. It is a 
valid species, presently known only from Lspiritu Santo, and most closely allied to 
M. (yanea, megacybe, and possibly cupreipennis. A narrow uncus, asymmetrical 
daspers, and a spiney patch on the inner membrane of the juxta are traits shared 
with cyanea. Even though the wing iride.scence is somewhat sparse in the specimens 
1 have associated with ferrea, the golden-green color suggests an alliance with 
cupreipennis (sen. str.). The sterigma in the jerrea type is unusual for the broad apex 

of stemite VII and for the small, well-formed intersegmental pocket In both 

cupreipennis and cyanea, the apex is not as broad and the pocket is larger and 
shallower. The females of megacrhe have a sterigma that closely resembles that found 
in ferrea. in fact, niegacxhe may he conspocific. (For further discussion, sec niegacyhe.) 

MALE. Head: brownish black, occiput with two tiny spots, metallic green; labial 
palpi short, not reacbinig base of antennae. Tfuma (including legs): brownish black; 
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iridescence golden-green; disc metallic with thin, non-shiny scales overlying; patagia 
with large metallic spot adjacent to lateral white spot; legulae with only short 
metallic streak from anterior margiii* underside white with scales barely visible on 
mesal fringe; pectus faaiiy with usual white spots at proxinial ends of fore and mid 
coxae and on pro- and mctapleura; coxal grooves metallic-scaled; fore and mid tarsi 
metallic-streaked veniraily; hind tarsi white on distal segmeni only. Forewing: 
brownish blacky basal halt to slightly beyond cell suffused golden-green,veins dark; 
basal black spot visible only as scattered scales; underside similar, but metallic scales 
not extending beyond cell; retinaculum brownish black. Hindwing: brownish black, 
with large golden-green patch in discal and anal areas; underside entirely metallic 
green except at apex. Abdomen: brownish black, with iridescent green forming usual 
wide lateral and single thin niid-dorsal stripe; terminal segment (VIU) blue-green; 
basal pleurite with white irrorations only; mesal series diminishing in size apically. 
Genius as in Figs. 124-127 (drawn from RED prep. 39240, USNM; 2n); dorsal 
processes (claspers) of valvae strongly asymmetrical, left arm longer and wider than 
short right arm, apex inflated; ventral processes with long flat, triangular scales 
intermixed with normal setae; uncus skews left when viewed above, dorsum narrow 
with lateral margins as subequal, convex flanges, the left distad to the right; juxta 
spatulate, reaching beyond base of ventral processes, apex briefly incised at right, 
remaining margin spined; oval patdi of fine spines on inner membrane; dorsum of 
aedeagus with two spines, left long, surface spiculate, right distad, short with single 
denticle from upper surface; diaphragma sclerotizcd at point of attachment. 

FEMALE. Similar to male, but iridescence green rather than golden-green. 
Cenitaiia: as in Figs. 179-180 (drawn from lectotype, RED prep. 39150, BMNH; In); 
sternite VII of sterigma broadly U-shi^ied, with apical margin skewed left and 
broadly truncate, caudal margins uneven; small intersegmental pocket invaginated at 
right between VI and VII, with thin scierotized bands extending laterally, anterior 
margin of right pleurite reflexed slightly, forming shallow depression; rcnitorm 
sderite of lamella postvaginalis decurved at ostium, not deeply inserted; dorsal wall 
of ductus biirsae with two thickened plicae; signa as described for genus. 

VARIATION. Length of forewing: 16.3-19.6 mm. Wing iridescence green as well 
as golden-green; male genitalia may have additional spines on inner membrane of 
juxta opposite oval patch. 

TYPE DATA. > feirea Butler: female lectotype, by Hampson (1898), Espfritu 
Santo, Brazil, (Stevens), BMNH. 

Butler listed New Granada and Espfritu Santo as localities for his ferrea syntypes. 
The sex and number of .syntypes was not specified. I recognize Hampson's entry of 
"Espiritu Santo, Brazil, 1 female type" as the lectotype designation for Jerrea. 1 was 
unable to locate the syntype from New Granada in the British Museum. Most Ukdty 
it was a different species since there is almost no overlapping between the 
Colombian and southern Brazilian species (AMaaoaieme. 

BIOLOGY. No information. 

GEOGRAPHICAL DISTRIBUTION. Known only from the state of Espiritu 
Santo^ Brazil. 

FLIGHT PERIOD. Of the three males from Santa Teresa, one was collected in 
May and the other two in September. 
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RHMARKS. Butler originally distinguished ferrea from leucostii^nia by minor 
differences in the wing jxittcrn. Such variation is common in Macnn nouc and is 
seldom an indication of phyleiic affinity. Ai> common as M. leucostigma is in Brazil, 
I have not seen it from the state of Espiritu Santo. I have matched the sexes of ferrea 
by locality, wltkh leaves open the question whether th^ are properly associated. I 
originally considered the three males from Santa Teresa to be a new species. No 
females were available. The ferrea type wa.s a unique female, also from Espiritu 
Santo, but it matched no known species. Rather than propose a new name for the 
males, I have combined them with the ferrea female. A further discussion of the 
taxonomic possibilities related to this decision will be found under im*gacvte. 

SPECIMENS EXAMINED (4): 3 males, 1 female (lectotype). BRAZIL: Esp6rilu 
Santo: Loureiro. 650 m, Santa Teresa, May (Nicolav). IJSNM; Santa Teresa, 
September (Mimroe), CNC; "Espiritu Santo", (Stevens), BMNH. 



Macrocneme leucost^na (Perty) 

(Figs. 100-103, 181-182, 232; Map 27) 
Ghnico^ leucostigma Perty, 1833: 158, pi. 31, fig. 1 1 

Macrocneme leucostigma.- Butler, 1876:371.- Kirby, 1892:128 .- Zerny. 1912:95 

(synonym of A/, lades).- Zerny. 1931b: 241.- Forbes. 1939: 130 
Copaena maja.- Burmeister {jiec F., 1787), Burmeister, 1878:387 [cited as maja 
Hubner, in error] 

Copa&ui naja [sic].- [Misprint for maja Cramer] Zen^, 1912:95 (synonym of 
M.lades).- Draudt, 1916:103 (synonym ofM. tades).- Zerny, 1931b:241 (synonym 

of M. leucostigma) 

Macrocneme lades auct. (nee ( ranicr. 1776).- Harnpson (in pari), 1898:317.- 
Jorgensen, 1913: 74 (larva, pupa).- Draudt (in pari), 1910:103 

McKFocneme lades form chumopus Draudt, 1916:103.- Zerny, 1931b:241 (synoi^ of 
M. leucostignia) 

Macrocneme lades chionopus Bryk, 1953:236 [NEW SYNONYMY] 

Macrocneme iole.- Mabilde {nec Druce, 1.SS4). 1896:155 (larva).- Costa Lima, 

1950:237 (synonym of M. chrysiiis) [misidentitication] 
Macrocneme chtysttts.- Costa Lima (nec Gu^ 1844), 1950:237; ibid^ 1968:220 

(foodplants) [misidentification] 
Macrocneme chrs'sitis form dece plans Draudt, 1916:104.- Zenqr, 1931b:241 (^onym 

oiM. ciuyatis) [NEW SYNONYMY] 

This species is possibly the maja of Fabridus as yet not clearly defined. It is the 
most abundant and widespread species of Meuavcneme in southern South America 
and is widely sympatric and similar in appearance to numerous congeners. It is easily 
identifled by the two vertical flanges on the uncus dorsum in males and the V-shaped 
structure of the seventh sternite in females. 
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MA1£. He(ui: brownish black, occiput with two small metallic spots laterally, 
labial palpi not reaching base of antennae. Thorax (including legs): brownish black, 
metallic scaling green; iridescence of disc obscured slightly by overlying haur-like 
scales; paired dorsal and lateral white spots on patagia small, metallic spots adjacent 
to lateral pair; anterior and mesal margin of tegulae prominently metallic-streaked, 
underside white, not visible from mesal fringe; propleuron and metepimeron of 
pectus with white spots; inner margin of forecoxae white, all coxae white-spotted 
piwdmally, hind tarsi white-tqpped. ForewingL brownish black, basal half uj^ssoent 
green to end of cell, oblique black streak from basal angle to costa, veins dark; 
underside similar, but iridescence more cxtcnsi\ ely blue than above and not reaching 
end of cell, black scales absent, inner margin ot wing overlap non-iridescent, tan, with 
thin streak of white along vein Aj; retinaculum white. Huidwing: brownish black, 
discal area scaled witli iridescent green, underside mostly iridescent green to blue- 
green except at apex. Abdmnem dark green with shiny metallic scales forming a thin 
mid-dorsal stripe and wider lateral bands espedally basad; all pleural segments and 
mid venter spotted with series of small white spots. Genitalia: as in Figs. 100-103 
(drawn from in copulo pair, RED prep. 39198, CM; 14n); dorsal arms (claspers) of 
valvae ahnost symmetrical, left arm slightly thicker, tip curving dorsad, right arm 
evenly slender to tip; uncus when viewed dorsally skews left, dorsum with two vertical 
flanges, right strong and constant, left weak and sometimes absent, lateral margms 
as vertical flanges, left side decidedly stronger than right; juxta long, reaching well 
beyond base of ventral processes, tip spined. incised at right, with margin extended 
into small thumb-hke flaps; dorsum of aedeagus with two prominent spines, left 
strongly spinose on outer margin, right equal m length but slightly more slender, 
margins smooth; diaphragma sclerotized at attachment to aedeagus. 

FEMALE. Essentially identical to male. Color and pattern of iridescence on 

wings and body similar in variation to males. White markings varv somewhat less, 
especially on coxae and abdominal venter, coverage restricted to defined spots rather 
than covering segment or structure. Cenitaiia: as in Figs. 181-182 (drawn from in 
copulo ()air. RED prep. 39198, CM; 7n); sternite VII of sterigma v-shaped, apex 
cephalad, lateral margins as flaps, symmetrical, caudal margin slightly emarginate 
mesad; intersegmental membrane between VI and VH sclerotized and continuous 
with apex of sternite VII to form two broad pockets beneath encircling pleurites, 
right laiiger than left; vertical plicae (2) of sternite Vm to right of medial 
protuberance; bullae of anterior apophyses prominent; lamella antevaginalis with 
central portion concave forming broad groove to ostial opening; lamella postvaginalis 
a broad, comma-shaped sclerite. bent medially: ductus hursae with thickened fold in 
dorsal wall; membrane of bursa copulatrLx and stalk of acessory bursa in concentric 
plicae; signa the usual opposing, scallop-shaped patches with recumbent Sfrines. 

VARIATION. Length of forewing: males, 16.9-20.9 nun; females, 172-203 mm. 
Iridescence of the wings either green, blue-green, or blue, and occasionallv almost 
brassy. Iridescence usually consistent in color on both wings, but occasionally 
forewing green and hindwing blue; iridescence on underside usually more extensively 
blue than on upperside; black streak of fbrewmg usualfy prominent, but occasionalfy 
reduced to a spot or absem entirely; white markings normally as well-defined spots, 
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but occasionally spread to cover hasal segments of abdominal venter, mid and bind 

coxae, or to form streaks on hind femora. 

TVPE DATA. It'ucoMtgtnu Peru: Type lost. Type locality: Brazil, "raontibus Prov. 
Minanim' [mountains of coastal province]. Form diUmopus Draudt: Type not 
located. Type locality: Peni, (Coll. Schaus), presumably USNM [see below]. ! 
chionopus Bryk: female holotype, Roque, Peru, [26-111-1925], RNS. ! Form deceptans 
Draudt: female lectotype. here dcsi^tnated. Rio Grande do Sul, Brazil, BMNH. 

Draudt s form name diionopus most likely refers to the same specimen that 
Hampson (1898, p. 318) designated *Ab. 2" of M. lades. I have been unable to locate 
this specimen, and cannot tell from Hampson's entry whether he meant the specimen 
was collected by Schaus but was part of the British Museum collection or whether 
he had seen a specimen on loan from Schaus at the USNM. Neither the British 
Museum nor the Paris Museum (a depository for some Draudt material) have the 
type. There is one female specimen that is possibly the type in the USNM labeled 
"Peru, * but without a collector or collection label or aity notation to indicate that 
it was the specimen mentioned Iqr HampsoiL 

BIOLOGY. Mabilde (1896) and Jorgensen (191.'^) have described a larva of 
Macrocneme from Brazil and Argentina, respectiveh . I have not seen this larva, but 
from their descriptions it appears they were describing the same species. 1 am 
considering it to be M. kucostig^a Perty rather than iole Druce or lades Cramer as 
respectively named by Mabilde and Jorgensen, since M. iole is known onty from 
Central .America and M. hides is unknown from Argentina. Both authors comment 
on the abundance of the species, winch makes me suspect that it was leucosiii^nia, 
since this is the most commonly encountered Macrocneme in southern Brazil and 
northern Argentina. Following is Jorgensen's account of the larva (translated from 
the German): 

Macrocneme lades [sic]: The caterpillar [wasj found in the forest near Bonplaod on a low plant 
in September. It pupated it the beginning of October and the adult emerged a mooth Utter. The 

caterpillar is very similar to the arctiid larva: deep black with transverse rows of sky blue, 
button-shaped [vcrrxicac] <in all segments which hcuT iont' black setae; the segment Kuders 
have broad, tlesh-red. transverse band.s. Lcnjith 33 nun. 1 he cocoun is large, sott, ash gray, 
with black setae interwoven, 27 nun long and 13 nun wide. The pupa is lad-brown with a 
darker pattern." 

Mabilde*s account agrees that the larva appears in October and November, but his 

adult emerged 10 days after pupation. He adds that the cocoon is found among diy 
leaves and that the larva feeds on "Cambarasinho dos campos' [Lantana seUomana 
(Verbenaceae)] and "guaco" [Mikaniu amara (Compositae)]. 

The adults are very frequent in the virgin forest of Misiones almost all year-round 
(Jotigensen,1913) and show pompilid-like behaiviour in the sun along »pen forest 
paths and ravines (Bryk, 1953). 

ADULT HOST RECORDS (from Joi^ensen, 1913): 

Compositae: 

1. Baaduais geni^dhides Pers. 

2. Baccharis semdata Pers. 

3. Baccharis suboppoata DC 
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4. Baccharis truleniata Vahl. 

5. Eupatorium kleinioides H.B.K 

6. Eupa^mum macrocepkakm Less. 

7. Eupatorium palustre Baker 

8. Moquinia potymorpha DC. 

9. Senecio brasiliensis Less. 

10. Senecio icoglossus DC. 

11. Vanonia adenophyUa Mart ex DC 

12. VenumUt nuMssima D. Don 

14. Vemortia pofyphyila Sch. 

15. Vernon ia xnedonea Mart. 
Leguminosae: 

16. Acacia ripana H.B.1C 

GEOGRAPHICAL DISTRIBUTION. Central eastern Perd. eastern Bolivia, 
northern Argentina, Paraguay. Uruguay, and southern Brazil. 

FI.KHIT PERIOD. Probably flies throughout the year, but whether it is 
multivoltine is not known. Collection records for adults exist tor ever) month. 

REMARKS. This q>edes has been confused principally with nu^a F. and lades 
Cramer. M. lades is easily separated morphologically from leucostigpm by the absence 
of vertical flanges on the uncus dorsum in males. .Also, the single green spot at the 
base of the forewing as indicated in the original description, and a Surinam ^pe 
locality could not apply to leucostignia. 

Hiere is no dear evidence that maja F. and feucosflfpna PerQr are synonymous. 
While I agree with Forbes (1939) that leuajsti^ia may be the true nu^ erf Fabridus, 
I have retained Perm's name arbitrarily because of its more specific type locality 

(Rnizil) :ind its more common usage in the literature (Zerny, 1^31; Forbes, for 
a recognizable biological entiQ/. The type locality for maja F. is "America, " which 
is too general to be useful, and its Fabridan description fits various spedes 
thrcnighout the range of Macrocneme. Since it is the type spedes tor the ^nus and 
the type specimen is extant, I have treated it as an indeterminant species and am 
relying on leucostigma Perty to represent the most commonly encountered species of 
Macrocneme in northern Argentina, Paraguay, and Brazil. Conceivably leucostigma 
is synonymous with one of die more narrowly endemic spedes from the Biizflian 
coast (see Ti^le 3) but verification is imf)ossible without the type. It is, however, 
easily identified, abundant, and known to have originated in Brazil. Since it is the 
oldest name in Macrocneme after maja and lades and can be tied to an identifiable 
species. I feel its continued use is justified. 

Zerny (193 la) synonymized Draudt's form name chionopus under leucosiigma 
Perly, following Schaus* suggestions (1924) that lades Cramer and leucost^ma Perty 
were distinct. I am not sure this synonymy is correct M. leucostigma is seldom seen 
with entirely white hind tarsi and it is uncommon in Pcrii, even though Bryk 
described a similar specimen from Roque, Perii in 1^)53 (see following). Possibly 
Draudt's form chionopus belongs in the immanis complex, but 1 see no purpose in 
making this transfer until the specimen referred to by Hanqpson is located and shown 
to be other than leucostiffna Perty. 
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Apparently unaware that Zerny had synonymi/etl chionopus, Bryk changed its 
rank to subspecies (1953), with the justification that entirely white hind tarsi was a 
subspedfic duracter. I bave examfiiftd his material (two females, Roque, Peru) and 
find the holo^e is unquestioiiably leucaa^na Perty and the allotype "male" [a 
female collecteid ll-V-1925] is clearly a different species, possibly coemlescem 
Dognin. 

Draudt's form ndmc dece plans refers to the .same material Hampson (18^8) called 
"Ab.r under A/, dirysitis. The locahties were Guatemala and Kio Grande do Sul. 
Obviously the material was mixed, since chrysitis never occurs with white hind tarsi 
and is seldom found south of Guatemala. I was unable to locate the Guatemalan 
material that Hampson referred to. Most likely it has become incorporated under 
lades in the British Museum collection. The Rio Grande do Sul specimen is 
identifiable, and 1 have selected it as the lectotype for deceptam Draudl [ = female 
of leucostiffna Perty]. 

SPECIMENS EXAMINED (670): 343 males; 327 females. PERU: Cuzco: Cajdn 
[hacienda]. USNM. San Martin: Roque. NRS. Tarapoto, BMNH. "Peni", USNM. 
BOLIVIA: Beni: Rio Yacuma Espi'ritu. 250 ni, SMM. Coc/iaha/nhu: Chapare, (upper 
region] Rio Chipiriri, 400 m. SMM; Cochabamba, 2600 m. SMM. Santa Cruz: Cuatro 
Ojos, CM; La Junta, IML; Chiquitos, San Julian, 400 m, BMNH; Prov. del Sara, 450 
m» BMNH; Prov. de Sara, Buena Vista, 750 m, BMNH, CM; Buena Vista, Ichilo, 480 
m. CU; Santa Cruz, 500 m, BMNH. CAS, IML SMM; Santa Cruz de la Sierra, 
BMNH. IML. Tarija: Rio Burmejo to Rio Pilcomayo. B.MNH. ARGENTINA: Buenos 
Aires: Bucno.s Aires. PM: San I ernando. USN.M. Chaco: Resistencia. IML. Entre 
Rioy. Cinco de Mayo, IML; Parana, BMNH. Formosa: Formosa, BMNH; San Jose, 
N. Argentina, SMM. Jujuy: Calilcgua, IML; Ledesma, IML; Los Perales, IML; San 
Pedro, 580 m, SMM; Yuto, 350 m, IML, SMM. La Riojar. La Rioja, BMNH. Misiones: 
Campo Viera. SMM; Caraguatay. IML; Dos de Mayo. IML, ULP; Eldorado, SMM; 
Iguazii, IML; Missions Territory. PM; Panambf. I.VIL; Posadas. NRS; Pto. Aguirre, 
USNM. Saiia: Aguaray, IML; Coronel Moldes, IML; Depto. San Martin, Pocitos, 
IML; El Morenillo, Rosario de la Frontera, IML; Oran, ULP; Salta, BMNH, NRS. 
Santa Fi: Ocampo, El Chaco, BMNH: Villa Ana, BMNH. Tucum^x Cadillal, IML; 
Depto. Rio Chico. Monte Bello. IMI ; Dcpto. Trancas. Tacanas, IML;Tacanas, San 
P. Colalao. ULP; El Sunchal. I.\U.: La Criolla. PM; Parque Aconquija. IML; 
Quehrada de Lules, IML; Siambdn, IML; Tapia. 6(X) m, BMNH; Tucuman, 450 m, 
BMNH, IML, ULP, USNM; Verba Buena, IML, PM. "Argentina" (Thomas), 
BMNH. PARAGUAY: Asunddni Asuncidn, BMNH, CM, VM. AUo Parand: Puerto 
Bertoni, BMNH, ULP. Caagnazii: Caaguazu. USNM. Central: Nueva Italia. USP. 
Cordillera: San Bernardino. VM. Ctuiird: Independencia, SMM; Villarica, B.MNH, 
SMM, ULP. Jtapiia: San Luis. I'araguart: Sapucay [ = Sapucai']. BMNH, CM. "Central 
Paraguay" (Germain), BMNH; "Paraguay" (Bohb; Schroltky), BMNH. URUGUAY: 

Paysandt. Paysandfi, CU. "Uruguay" (Pouillon), USNM. BRAZIL: BahUr. Bahfa 
[-Salvador], (Fruhstorfer), BMNH, NRS. VM. Distrito Federal: Esta?ao Florestal, 

Cabe(;a d(j Veado. 1100 m, CNC. Matu Grosser. Chapada dos Guimaraes. Colegio 
Burili, 700 m, L'SNM; Murtinho (railroad station], USP: Nioac [Nioaque], BMNH; 
Salobra, USP; Lrucum, Corumba, C L. Minus Ueruu>: Brasilia (Fruhstorfer), BMNH; 

C^ambu [Caxambu], PM; Km 290, Rio-Bello-Barbacena, USNM; Ouro Pr6to, 1100 
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m, CM; Passa Quatro, BMNH; Uberaba, BMNH; Parana: 8 km E. Banhado, CNC; 
Castro, BMNH. LSNM; Curitiba. PM; Iguassii [ = Igua<;], BMNH; "Parana" (Janson), 
BMNH; Ponta Grossa, MCZ, ULP, USP; Rolandia, CNC. Pemambuco: 
"Pemambuoo' ("Recife], (Moss), ^VHt^VL Rio de Jtmeiro: Angra dos Reis, Fazenda 
Japufayba, USP; Barbacena, SMM; Ilha Grande, BMNH; Imbarie, 1200 m, SMM; 
Lagune de Sacuaresma [ = Lagoa de Saquarema], BMNH; Mani, Itatiaia, 1200 m, 
CM; Nova Friburgo, PM, USNM; Organ Mts. [ = Serra dos Orgaos] nr. Tijuca, 
BMNH; Petrbpolis, USNM; Pdrlo Real, BMNH, RML; "Rio de Janeiro", LACM, 
OX, SMM; Silvestre, CO. Wo Grande do Suit Hambmgo Velho, SMM; Pelotas, CU, 
MCZ, SMM. USNM, USP; *Rio Grande do Sul", BMNH; Santa Maria, 1400 ft, 
BMNH; Santa Rosa de [Lima?], ULP. Santa Catarina: Hansa Humboldt, BMNH, 
USNM; hilk between Hansa and Jaragul 400 m. BMNH; Jaragua do Sul, BMNH; 
Joinville, I ML, USNM; Mafra, 800 m^BMNH; Nova Bremen, VM; Nova Bremen, 
Rio Lacisz, BMNH; Nova Teutdnia, USNM; "Sta. Catherines", USNM; Sao Jos^ 
USNM. SOo Pauh: Alto da Serra, BMNH, USP; Araras, VM; Avanhandava, USP; 
Borhumi [ = Bauru]. S. Paulo. BMNH; Campo Alegre. Itirapina, 800 m, USNM; 
[Serra da] Cantareira, BMNH. LSP: FstaQuo Florestal. USP; Eugenio Lcf^vre, 
Campos do Jordao, 1200 m, USP: Ipiranga, BM.NH, USP. VM; itaquaquecetuba, 
BMNH; Itanhaem, BMNH; Juquia, Fonie Tapir, 400 m, USP; Juquia, Km 165, 300 
m, USP, Leme, VM; Manimbt Portugal, USP; Monte Alegre, Fazenda Bom Jesds, 
800 m, USP; Monte Alegre, Fazenda Sta. Maria, 1100 m, USP; Paranapanema, 
USNM: Piassaguera frailrdad station). USP: Porto Cabral. Rio Parana. USP; Rio 
Batalhal, BMNH; Rio Preto. USP; Sao Bernardo. USP: "Sao Paulo", BMNH. NMG, 
SMM. "S, Brazil" (Boisduval), BMNH. Not located; Capta, OX. 



Macrocneme megacybe Dietz, new species 

(Figs. 120-123, 177-178, 233; Map 23) 

This is a member of a species complex including M. ferrea, cyanea, and cuprcipennis, 
that is restricted to southern Brazil. The males are readily distinguished by the shape 
of the uncus, with its swollen dorsum, and by clampers that arc a.synimetrical. The 
females are not known with certainty. The three examples listed here are onfy 
tentatively associated on the basis of distribution. Their status may change once the 
sexes are better known (sec Remarks). 

MALE. Head: brownish black, occiput and vertex metallic blue; labial palpi not 
reaching base ol antennae. Thorax (including legs): brownish black, disc iridescent 
Miie with metallic scales visible through overlying hairs; patagia with mesal area 
laiigely metallic blue; tegulae with metallic streak along anteromesal margin, 
underside with few white scales, not visible at fringe; pectus with metallic scales on 
metapleuron, white spot on each pleural segment; inner mesal margin of forccoxae 
white, coxal grooves metallic-scaled, hind tarsi white-tipped. Forewing: brownish 
black, basal half to end of cell greenish blue, veins visible depending on angle of 
light, short black streak from basal angle to below celL Underside similar to 
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upperside, but iridescence more blue; black streak absent, retinaculum brownish 
black with few white scales. Hiniiwinf>: brownish black, discal area to base iridescent 
greenish blue; underside similar to upperside. Abdomen: indesceiu green, with bright 
sheen more apparent on dorsum as thin stripes along lateral margins and 
niid-dorsalty; basal tcrgite brownish black, with usual four white spots; pleura 
white-spotted on basal two segments: venter green with lateral margins iridescent; 
basal sternite with lateral white spots larger than those in mesal series to segmeni V; 
sternite Vlil as in Fig. 132. Genitalia: as in Figs. 120-123 (drawn from paratype, RED 
prep. 39229, BMNH; 2n); dorsal processes (claspers) of valvae asymmetrical, right 
arm shorter and nairawer attip ttun left arm; dcxmun of uncus infUited, with lateral 
margins asymmetrically expanding from base as wing-like flanges, left side larger and 
more open than right side: apex of juxta quadrate, not extending beyond base of 
ventral processes, left corner extended slightly; dorsum of aedeagus with two spines, 
the left prominently spinose along outer margin, the right smooth, protruding 
outward. 

FEMALE. Length of forewing: 20 mm. Similar to the male except for minor 
differences in color and scale patterns. Forewing: basal half iridescent green, with 
distal margin bluish green; basal black streak extending to costa; underside 
iridescence bluer than above, scarcely reaching end of cell. Hindwing: brownish black 
with small iridescent green patch in distal area; underside extensh^ely iridescent 
except at apex and outer margin. Abdmnm: dorsum dark green, with lateral margins 
and thin mid-dorsal stripe shiny, iridescent green; pleura with two white spots basally; 
venter dark green with lateral margins iridescent green; small white spots in mesal 
series plus additional pair on basal sternite. Genitalia: as in Figs. 177-178 (drawn 
from allotype, RED prep. 267, BMNH; In); sternite VH of sterigma broadly 
u-shaped, apex broadly truncate, skewed left, caudal margin uneven, notched at 
center; intersegmental membrane between V'l and VII with sclerotized pocket to 
right of mid-line: anterior margm of encircling pleurite at right retlexed to form 
second pocket; inner told of lamella antevagmalis (sternite VII) as wide as overlying 
outer fold; lamella postvaginalis a reniform sderite lying below the two prominent 
plicae and mesal protuberance of segment VIII; thickened fold formmg two blind 
pockets in dorsal wall of ductus bursae; membrane of ductus bursae and bursa 
copulatrix in concentric plicae; signa the usual two opposing, scallop-shaped spij^ 
patches. 

VARIATION. Length of forewing: 20.5-21.5 mm. Wing iridescence blue, green, 
or mixture of the two colors, with metallic scales seldom extending b^ond end of 
cell; forewing black streak extending to costa or remainuig short and not reaching 
ceU. 

TYPE DA TA. Holotype male: Alto da Serra, Santos, Brazil. 2600 ft, March 1910 
(E. D. Jones). Brit. Mus. 1919-1925. BMNH. Allotype: Castro, Parana. Brazil. Feb. 
1897, (E. DJones), Rothschild Bequest 1939-1, BMIW. Paratypes (11): 9 males, 2 

females. BRAZIL: Parand: Castro, March (E.D. Jones), BMNH, USNM; Curitiba 
(Lombard), FM. Santa Catarina: Mafra. 800 m. December (Mailer). BMNH; Sta. 
Catharina, [female], March, Br. Pohl, Cornell U. Lot 819, Sub 200, CU; 
Timbd-Blumenau, [female], ex larva, November, BMNH. SSo Paulo: Alto da Serra, 
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August (R. SpiU), BMNH; Sao Paulo, BMNH, Ypiranija, April (R. Spitz), BMNH. 
*Braza» (Menestiier), PM. 
BIOLOGY. No infonnatioii. 

GEOGRAPHICAL DISTRIBUTION. Southeastern Brazil. 

FLIGHT PLRIOD. Too few specimens available to accurately gauge the yearly 
pattern of availability. Collection records show adults in February, March, and April 
and again in August, November, and December. 

ETYMOLOGY. The specific epithet is derived from tlie appearance of the 
dorsum of the uncus, i.e., Greek mega = large; Greek, f., kybe -head. 

REMARKS. The resemblance of the female genitalia of megacyhe to the ferrea 
holotype suggests that the two are conspecific (cf. Figs. 177 and 179). The differences 
in margin of the lamella postvaginalis (cf. Figs. 178 and 180) and intersegmental 
sderotization between stemites VI and VII are most likely minor variations. 

Because there is no direct evidence to associate males and females in M ferrea 
and the closely related megacybe, it is possible this interpretation is in error. Females 
I have assigned to megacyhe may represent another population of ferrea, a 
considerable range extension. Whether or not this is the case, the males of ferrea and 
the new species {megacybe) may have been reversed, and those presently assigned to 
ferrea actually represent the undescnbed species. 



Macrocneme momio Dietz, new species 
(Figs. 128-131, 185-186, 231; Map 26) 

This is another species from soLiihcrti Brazil that fits the Fabrician description tor 
M. maja, the type species. I he medium size and restricted distribution of M. rnonno 
ally it to megacyhe, bestia^ and pdottK. Its identification is possible only with the 
genitalia. In males the long, sinistrad spine on the dorsum of the aedeagus is 
diagno.stic. differing from that in bestia by lacking a hooked tip. The tip can be seen 
exserted on dried specimens. Also, the juxta is longer and differently shaped than in 
bestia. in females the sclerite of the lamella postvaginahs, like pelotas, is deeply 
inserted and twisted beyond the ostial opening. 

MALE. Head: brownish black, fringe of occiput wMi small metallic spots; labial 
palpi not reaching base of antennae. Thorax (including legs): brownish black, 
iridescent markings blue-green; white spots of patagia comparatively small, adjacent 
metallic spots about 3X as large; metallic streak on tegulae prominent, underside 
without white scales; pectus without metallic scales; white spots above coxae, largest 
on metathorax; jmipleiiron with fotnt vMtA spoiti fore and mid femora tan dorsfdfy, 
white below on hind femora; all tarsi blue-streaked on outer surface; hind tarsi 
white-tipped. Forewirtg: brownish black, basal half metallic green to blue-green, 
interrupted by oblique black streak from basal angle into cell, veins dark; underside 
similar, but black scales absent and white patch at basal angle; retinaculum white. 
mruhmg: brownish Mack, metallic blue in discal area; imderside entirefy metallic 
except at apex, white on costa and as basal spot on Sc+R. j^fdtmen: brownish blade. 
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interrupted by iridescent green as thin mid-dorsal and wide lateral bands, iridescence 
becoming blue-green caudally: venter with iridescent scales laterally; mesa! series of 
white spots diminishing in size caudally, basal sierniie mostly while. OenUalia: as in 
Fig3. 128-131 (drawn from paratype, RED prep. 39233, USNM; 3n); dorsal processes 
(daspers) of valvae sUghtty asymmetrical, left arm lon^r. less cur\ed to apex than 
right arm; uncus not skewed, dorsum prominently round with lateral margins as 
horizontal, subequal flanges; juxta long, reaching well beyond base of ventral 
processes, apex broadly incised at right, tip margined with short spines; dorsum of 
aedeagus with two ^ines, the left approximately 4X length of right, curving sinistrad, 
the ri^t straight, slender. 

FEMALE. Length of forewing: 17.5 mm. Essentially like male, except iridescent 
markings in allotype appear more blue than in holotype. Thorax: pectus less white; 
legs brownish black, with tan and white absent from femora and from above coxae. 
Genitalia: as in Figs. 185-186 (drawn from allotype, RED prep. 39236, USNM; in); 
sternite Vn of steripoa U-shaped, ap«( cephalad with margin skewed left and 
nairowly continuous with sclerotized pocket invaginated between sternites VI and 
VII; segment VII (tergite and sternite) and posterior half of VI more strongly 
sclerotized than anterior segments; sclcrite of lamella postvaginalis large, bent, well 
inserted beyond osiial opening, left margin twisted inward within ductus bursae; 
dorsal wall of ductus bursae with two thickened plicae; signa two q>posing Oshaped 
patches with erect spines. 

X'ARIATION. Length of forewing: 16.0-18.0 mm. Iridescence on wings or body 
green, blue-green, or blue: underside of tegulae occasionally white (Bot. Garden, 
Rio), but not visible on mesal fringe; black streak on forewmg occasionally reduced 
to few scales (Rio), making iridescence ajqiear entire rather than interrapted; 
abdominal iridescence usually evident in thin longitudinal bands, but occasionally 
suffusing over entire dorsum. 

TYPE DATA. Male holotype: Rio Mucuri, BR 101, Mun. Mucuri. Bahia, Brazil, 
5-V-69 (S.S. Nicolay), USNM Typc* 73265, USNM. Allotype: data similar to male 
(no type no.). Paratypes (45): 34 males, 11 females. RRAZIL: BMr. BR 101, Rio 
Mucuri, Mun. Mucuri, May (Nicolay), USNM. Rio de Janeiro: Angra dos Reis, 
Fazenda Japuhyba, July, September, October (Travassos P), USP; Botanical Garden, 
Rio. Mav. I SNM: Imbaric, 1200 m. April, July (Ebert), SMM; Petrdpolis (Foetterle), 
VM; Rio de Janeiro. October. November (Arp: Schott; Smith). BMNH. CM, USNM, 
VM; Santa Ana, nr. Rio de Janeiro, NMG; Sarapyhy [ = SarapuiJ, Rio (Foetterle), 
VM. Rio Grande do Sul: Pelotas (Biezanko), CU; Porto Alegre (Foetterle), VM. 
Santa Catarina: "South Brazil, St. Catharina*, BMNH. SOo Paulo: [Serra da] 
Cantareira, April (Spit/). BMNH, Juquia, Fazenda Poco Grande, October, USP: 
Osasco. LSP; Porto C abral. Rio Parana, October (Travassos P), USP; Ubatuba, sea 
level, CM; Ypiranga. March (Trava.ssos F"), USP. 

The localities Cantareira, Porto Cabral, and Ypiranga were taken from 
unassociated females and should be considered tentative until males of moimo are 
taken from the same localities. 

BIOLOGY. No information. 

GEOGRAPHICAL DISTRIBUTION. Kjiown only from soulheai,tcrn Brazil. 
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Ufwemty of CaUfonda PubUcadaa in Enumudogf 



FLIGHT PERIOD. Adult collection records are available for all months except 
February, June, August, and December. Probably flies throughout the year. 

ETYMOLOGY. The specific epithet is talcen from the Greek monno, meaning 
hobgoblin, used to frighten chOdren into good behavior. 

RKMARKS. The presence of this species can be disguised when the phenotype 
appears to mimic that of a sympatric species. In what appeared to be a homogeneous 
series (ex CU) of M. pelotas from Pelolas, Brazil, there was one male of monno. The 
same phenomenon is found among selected populations in the semMridis complex 
in Colombia. 



Maaocnane pdtxtts Dietz, newqpedes 

(Figs. IIMIS, 183-184, 22S; Map 16) 

Like other Macrocneme from southern Brazil, this species is easily confused with 
its congeners luiless the genitalia are examined. In males the round, non-flanged 
uncus, the three-pronged aedeagus, and the peculiarly shaped juxta suggest a 
relationship with M. thyridia, even though the two species are widely allopatric. In 

females the configuration of the sierigma including the large inter-segmental pocket 
and the tieeply inserted sclerite of the lamella postvaginalis, suggest a relationship 
closer to monno than to other sympatric species. 

MALE. Head: brownish blade, occiput with two small metallic blue spots; labial 
palpi not reaching base of antennae. Tliorax (including legs): brownish black; 
iridescent markings bright blue; patagia with foremargin entirely metallic blue rather 
than as separate spots; tegulae metallic-streaked from shoulder to middle of sclerite, 
underside lacking white scales; pectus hairy; white spots only on propleuron, above 
midcoxae, and on metepistemum; coxal grooves with scattered metallic scales; 
forecoxae and all tibiae thinly streaked with blue, hind tarsi white-tipped. Forewing: 
dark brownish black, basal half bright metallic blue internipted basally by oblique 
black streak from basal angle to costa; diffuse white spot at humeral angle; underside 
similarly metallic at base, but black scales absent; retinaculum white and brownish 
black. Hlndwing: dark brownish black, discal area with metallic blue patch mostly 
below cell; underside metallic blue to beyond cell, apex brownish black. Abdomen: 
dorsum brownish black with iridescent blue as thin mid-dorsal stripe and as wider 
lateral bands; pleura w ith single white spot basally; venter brownish black with lateral 
margins thinly blue; two white spots laterally on sternite I, smaller mesal spots on 
stemites II-V. GenitaUa: as in Figs. 112-115 (drawn from paratype, RED prep. 39228, 
USNM; 2n); dorsal processes (claspers) of vakae asymmetrical, right arm more 
curved and slightly shorter than left arm, tip of arms round with inner surface convex 
at tip; mesal sclerite prominently knobbed; dorsum of uncus distinctly round without 
lateral flanged margins, two short vertical flanges basad; juxta deeply incised with left 
side elongate, tip round, spined, right side short, tip sharp; inner membrane with 
ovoid patch of fine spines at lower left; aedeagus with two imusual spines pointing 
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outward from dorsum, left spine with secondaiy, thorn-iiice spine on inner margin, 
right spine with tip hooked. 

FEMALE. Length of forewing: 20 mm. Very similar to male except for minor 
variation in iridescent scaling. Thorax: metallic spots on patagia reduced to tiny 

lateral dots; metallic streaks absent from forecoxae and hind tibiae. Abdomen: pleura 
with three white spots, one basad and two distad (segments VI and VII); venter with 
six well-defined white spots in mesal series. Genitalia: as in Figs. 183-184 (drawn 
from allotype, RED prep. 274, USNM; 3n); sternite VII of sterigma shield-shaped, 
apex skewing slightly to left, narrow sclerotized strip with invagiiiated Intersegmental 
pocket at right, lateral flaps asymmetrical, caudal margin uneven; inner fold of 
lamella antevaginalis incised at left: sclerite of lamella poslvaginalis ovoid, bent at 
ostium and deeply inserted, left margin twisted inward within ductus bursae; dorsal 
wall of ductus bursae without accessory fold; signa of two opposing C-shaped spiny 
patches. 

VARLMION. Length of forewing: 172-193 mm. Q>lor of iridescence varies, 
bright blue in populations from Pelotas and green in those from Itatiaya or 

PetrdpoHs. 

TYPE DATA. Male holotype: Pelotas, Rio Grande do Sul, Brazil, 25-1-52, CM. 
de Biezanko. no. CB-2060, USNM Type# 73266, USNM. Allotype: data similar to 
male (no type no.), USNM. Paratypes (52): 38 males, 14 females. BRAZIL: Minas 

Gerais: Sao Lourengo (Foetterle), VM; Serra de Casperad (Knudsen), NRS. Parana: 
Ponta Grossa. April (Richards). BMNH. Rio de Janeiro: Angra dos Reis, l azenda 
Japuhyba, July-October (Travassos P). USP: Itatiaya, HUO m. April (Ebert), SMM; 
Petropolis (Schaus), USNM. Rio Grande do Hut Pelotas, December-April, July 
(Biezanko), CM, CU, IMU MCZ» SMM; *Rio Grande do Sul", PM. Santa Catarina: 
Jaragua (Hoffmann), VM. SOo Pauh: Alto da Serra [Santos], April, July, November 
(Spitz), BMNH. USP; Itanhaem, December (Munroe; Spitz), CNC, USP; Juquii, 
Fazenda Poco Grande. October (C.D.Z.), USP. 
BIOLOGY. No inlormaiion. 

GEOGRAPHICAL DISTRIBUTION. Restricted to southeastern Brazil. 
FLIGHT PERIOD. Probably active throughout the year. Adult collection records 

are available for all months except May and June. 

ETYMOLOGY. Ihis species is named for the locally where it was commonly 
collected by Professor Biezanko. 

REMARKS. This species has often been mistakenly identified as M ooeru/iBscem 
Dognin, but its distribution makes this identification impossible. 

M. peU^ is one of three species (also Jerreu and <yanea) that has a patch of 
spines on the inner membrane of the juxta. As these are all southern Brazilian 
species, this character may indicate a degree of phyletic affiniQr that might otherwi&e 
be unsuspected. 

Any series that is presumed to be peiotas should be examined carefiilly for 

examples of sympatric species. Among a series of homogenous specimens from 
Pelotas I found one example of momo that was identical to the bright blue examples 
of pelotas. 
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SPECIES TRANSFERRED 

FROM MACROCNEME 



The foUowing three species w^e presumably placed in Macrocneme vAtea the 

type of Poliopastea, P. plumbea Hampson was transferred to Macrocneme by Fleming 
(1957). Their taxonomic placement is open to question, but none should be 
considered in Macrocneme. From a brief examination of their genitalia, 1 would 
suggest the foUowiiig changes: 

1. P. vidua BryK 1953 = Dycladia mannana Schaus. 1924 [NEW SYNONYMY]. 

This species also appears allied to spedes in Iduvia near tridncta 
Herrich-Shaffer or clmlcomedu.su Druce. 

2. P. viridis (Druce), 1883 = Pieudosphenoptera viriULs (Druce), new combinatioiL 

3. P, pom (Dognin)« 1893 = Chrysocale pava (Dognin), new combmation. 
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CHECKLIST OF SPECIES 

with known distributions 



Genus Maarocneme Hubner, 1818 



1. adonis Druce. 18S4 

chiriquicola Strand, 1917 
cinyms Schaus, 1889 

2. ancaverdia Dietz, n. sp. 

3. aurifera llampson, 191 

spinivalva Fleming, 1957 

4. besiia Dietz, n.sp. 

5. bodoquero Dietz, n. sp. 

6. cabimensis Dyar, 1914 

7. chrysitis (Gu^rin. 1844) 

8. coerulescens Dognin, 19()6 

yepezi Forsier. 1950 

9. cupreipennis Walker, 1856 

10. cyanea (Butler, 1876) 

11. durcaia Dietz, n. sp. 

12. ferrea Biitler. 1876 

13. hahroceladon Dietz, n, sp. 

14. imbellis Dietz, n. sp. 

15. imnumis Hampson, 1898 

16. hk Dnioe, 1884 

17. AKte (Cramer, [1776]) 

aurata (Walker, 1854) 

18. leucosti^ma (Pcrty, 1833) 

chhnopus Draudt, 1916 
deceptans Draudt, 1916 

19. maja (P., 1787) 

20. megacyhe Dietz. n. sp. 

21. melanopeza Dietz, n. sp. 

22. morifio Dietz, n. sp. 

23. opomatas Dietz, n. sp. 



Mexico to Brazil 



Venezuela to Bolivia 
Trinidad to Peru & Brazil 

Brazil 

Colombia, Peru, Brazil 
Central America, Colombia, Ecuador 
Mexico, Central America 
Venezuela to Peru 

Brazil, Argeiujna 
Brazil, Argentina 
Venezela to Bolivia & Brazil 

Brazil 

Colombia to Bolivia 
Peru 

Peru to Argentina 
Nicaragua to Colombia 
Mexico to Brazil 

Brazil, Argentina, Peru 



? Braza 
Brazil 
Peru 
Brazil 

Colombia, Ecuador 
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24. orichalcea Dietz, n. sp. 

25. pelotas Dietz, n. sp. 



Venezuela to Bolivia 
Brazil 

Venezuela, Colombia, Ecuador 
Colombia to Bolivia 
Panama to Brazil 



26. senUvirulis Druoe, 1911 

27. tarsispecca Dietz, n. sp. 

28. thyra Moschler. 1883 



af finis Klages, 1906 
albiventer Dognin, 1923 
boUviana Draudt, 1916 
dibvcHa (Dognin, 1914) 
intacta Dnuidt, 1916 

29. thyridia Hampson, 1898 Guianas to Bolivia 

euphrasia Schaus, 1924 
guyanensis Dognin, 19 1 1 

30. zongpnata Dietz, a sp. Brazil, Peru, Bolivia 
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Artificial Diet fi)r Rearing 
Ctenuchid and Arctiid Larvae (Lepidoptera)* 



Inffeitiaits: 

2S0 g. dried beans (lima, pinto, etc.) 

SO g. Brewer's yeast 

25 g. raw wheat germ 

5 g. ascorbic acid 

5 g. metiiyi parahcn 

1,5 g. potassium sorbate 

.055 g. tetracycline hydrochloride 

15 g. agar 

2.5 ml. formaldehyde (35%) 

1000 ml. distilled water 

1.65 g. linseed oil (.Olg/100 wt. or 58 drops) 



Fmcahire: 

1. Weigh all dry mgrcdicnts. 

2. Soak beans overnight. Draia 

3. Heat 600 mL water to boiling. Add beans and allow water to just boil. Remove 

from heat. 

4. Drain water into measured container. Add additional water to 600 ml. Cool to 
55°C. 
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114 Appendix 

5. In a blender, mix all the diy ingredients except agar with the 600 ml. water. Blend 

10-20 seconds and add linseed oil and formaldehyde. 

6. Add beans gradual^ and blend until smooth, approximately 5-6 minutes. 

7. Dissolve agar in remaining 400 mL water. Cool to 55°C and add to bean mixture. 

Blend until well mixed. 

8. Spoon or pour inunedialely into containers. Allow to cool to room temperature 

(about one hour). Cover and refrigerate in plastic bags. 

* Modified £rom Shor^ and Hale (1965) and Schroeder (1970). 
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Map 1. Biogeographial Regions 




Maps 2 and 3. Sympatiy in Macrocneme 
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Map 6. A/, dirysim 




Map 7. M iok 
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Map 6. M. senm indis 
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Map 27. M. leucostigma 
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Figure 1. Distribution of Macrocneme species by country, with corresponding 
biogeographical regions from Map 1 designated for the major peak areas. M = 
Mexico; GB = Guatemala/Belize; H = Honduras; S = El Salvador; N = Nicaragua; 
CR = Costa Rica; PN = Panama; C = Colombia; V = Venezuela; T = Trinidad; 
GR = Grenada; GI = the Guianas; E = Ecuador; PE = Peru; BO = Bolivia; A = 
Argentina; BR = Brazil; PR = Paraguay; U = Uruguay; NW = Northwestern; 
AB + AN + GS = Amazonian Hyalea; BS + AT = Atlantic. 
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46 32 
73 50 
26 18 
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Figure 2. Comparative sympatry in Macrocneme, by political boundaries from Mexico 
to Argentina. Units represent political subdivisions as either states, provinces, or 
departments. 
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Figure 3. Seasoaal availability for species of adult Macrocneme. 
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Figure 4 Larval chaetot.Lw for species of Macrocneme: lateral view of prottaorax, 
mesothorax, and abUomioal segments 1, 2, and 6 through 10. 
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dor&proc. 



vent. proc. 




-vin. 




Figures 5-12. Male genitalia. Fig. 5. Ventral view showing parts in out (from male 

holotype. M. melofiopeza): lat flg.= lateral flange of uncus; dms. proc.= dorsal 
process of valva; vent. proc. = ventral process of valva: mes. scl.= mesa! sclerite of 
valva; aed. sp.= aedeagal spine; aed.= aedeagus; vl.= valva; vin.= vinculum; 
diaph.= diaphragma; vesi.= vesica. Figs. 6-9. M. adonis (in four parts, 1. to r.): left 
valva, uncus (dorsum), juxta, aedeagus; 9a, latero-ventral view with aedeagus and left 
valva removed Figs. 10-12. M chrysitis (I. to r.): uncus (dorsum), juxta, aedeagus 
(from io/e ^type, San Ger6nimo, Guatemala). 
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Figures 13-22. Male genitalia (in four parts, 1. to r.): left valva, uncus (dorsum), juxta, 
aedeagus. Figs. 13-16. A/, djn s/m, Jucala, Mexico; 13a, dorsal processes of valvae. 
Figs. 17-20. M. iole, Rovira, Panajiia; 17a, dorsal processes ot valvae. viewed dorsally 
to show inner margins; 20a-b, ventral and lateral views of aedeagus. Figs. 21-22. M. 
Ude, Villa Somoza, Nicaragua, variations in uncus and juxta. 
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Figures 23-34. Male genitalia (in four parts, 1. to r.): left valva, uncus (dorsum), juxta, 
aedeagus. Figs. 23-26. M. semhnrkUs, Rancho Grande, Venezuela. Figs. 27-30. M. 

cahimensis, Colombia; 27a, apex of left dorsal process showing concave inner margin; 
28a, dorsal view of uncus. Figs. 31-34. ;V/. oponiensis. Alto Rit) Op6n, Colombia; 31a> 
dorsal processes of valvae, viewed dorsally to show inner margins. 
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Figures 35-46. Male genitalia ( in tour parts. 1. to r.): left valva. uncus (dorsum), juxta, 
aedeagus. Figs. 35-38. M. iinnnuiis. Yungas del Palmar, Bolivia. Figs. 39-42. M. 
lursispecca, Yungas del Palmar, Bolivia; 39a, dorsal processes of valvae, viewed 
dorsalfy to show curvature of tips. Figs. 43^6, M. habroceladm, Yujigas del Palmar, 
Bolivia; 43a, dorsal processes of valvae, viewed dorsalfy to show inner maigins. 
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Figures 47-57. jVlale genitalia (in tour parts. I. to r.): left valva, uncus (dorsum), jaxta, 
aedeagus. Figs. 47-50. M. lades, Churoni, Venezuela. Figs. 51-53. A/, lades, variations 
in uncus and juxta: 51-S2a, Zamora, Ecuador, 53, Rfo Mondial Largo, Venezuela, 
variation in uncus. Figs. 54-57. M. tlymi, Cboront Venezuela. 
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Fiigures 58-70. Male genitalia (in luur parts, 1. to r.): left valva, uncus (dorsum), juxta, 
aedeagus. Figs. 58-61. M, duraaa^ Rancho Grande, Venezuela. Figs. 4S2-65. M. 
coemlescens, San Isidro, Barinas, Venezuela. Fig. 66, M. coerulescens, Barinitas, 
Venezuela, variation in r. margin of juxta. Figs. 67-70. M. thyridia, Rio Morichai 
Largo. Venezuela; 67a, dorsal processes of valvae, viewed dorsally to show 
asymmeliy. 
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iMgures 71-83. Male genitalia (in four parts. 1. to r.): left valva. uncus (dorsum), juxta, 
aedeagus. Figs. 71-74. M. aurifera. Guatopo National Park, Venezuela; 71a, dorsal 
process of valvae, viewed dorsally to show spined margins. Figs. 75-78. A/, ancuveniia, 
Yavita, Venezuela; 75a dorsal processes of valvae, viewed dorsally to show 
asymmetty (not to same scale as Fig. 75). Figs. 79-83. M. orichalcea, Bolfvar, 
Venezuela; 79a, dorsal processes of valvae, viewed dofsalfy to show spine on left 
arm; 80, variation of 1. arm of dorsal process of valva, (ex Perd). 
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Figures 84-95. Male genitalia (in four parts, I. to r.): left \alva. Ll^cu'^ (chirsum). juxta, 
aedeagus. Figs. 84-87. M hodoqucro, Caqueta. Colonilna. I igs. 88-91. A/, imhellis, 
holotype, iquito.s, Peni. Figs. 92-95. M. zongunutu, Oroya, Perii; 92a, dorsal processes, 
viewed dorsally to .show asymmetry of aims. 
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Figures 96-107. Male genitalia (in four parts, 1. to r.): left valva, uncus (dorsum), 
juxta, aedeagus. Figs. 96-99. M. mdanopem, bdolype. Pen! Figs. 100-103. M. 
kucoOigma, Asunddn, Paraguay. Figs. 104-107. M. besda^ Xer^m, Brazil. 
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Figures 108-119, Male genitalia (in tour [Kirts. 1. to r.): left valva, uncus (ck)rsum), 
juAia, aedeagus. Figs. 108-111. M. lyanea, Sta. Catarina, Brazil; 108a, dorsal 
processes, viewed dorsally to show asymmetry of arms. Figs. 112-115. M, pelotaSt 
Pelotas, Brazil; 112a, dorsal processes, viewed dorsally to show asymmetry of arms. 
Figs. 116-119. M. aipKipenniSy S. Paulo, Brazil; 116a, outline of dorsal process of r. 
valva. 
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Figures 12<m31. Male genitalia (in four parts, 1. to r.): left valva, uncus (dorsum), 
juxta, aedeagus. Figs. 124^123. M. megacybe, Parand, Brazil; 120a, dorsal processes, 
viewed dorsally to show asymmetry of arms. Figs. 124-127. M. ferrea. Sta. Teresa, 
Brazil; 124a, dorsal processes, viewed dorsally 10 show asymmetry of arms. Figs. 
128-131. M. momio, Riu Mucuri, Brazil. 
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Figure 132. Intersegmental pocket between abdominal sterniies VII and VIII in 
males of Mucroaienie. Figure 1J3. Pocket in abdominal sterniie VI of male 
tmsispecca. Figure 134. Venter of abdominal stermte VII in females of M, durcata 
showing descriptive features: cd. mar.- caudal margin; 11a. = lamella antauginalis; 
enc. pi.= encircling pleurite: ap. mar. = apical margin; int. pk.= intersegmental 
pocket. Figure 135. Female genitalia {from M. thyridia). showing descriptive features: 
pap. a.= papillae anales; ant. apo.= anterior apophyses; med. prot.= medial 
protuberance of stemite VIII; due. sml.* ductus seminalis; llp.s lamella 
postvaginalis; bL pk.- blind podket; ost.- ostium; due. bur." ductus bursae; crp. 
bur.s corpus bursae; sig.= signum; acc. bur.» accessoiy bursa. 
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Figures 136-153. Abdominal siernite VII and sclerite of lamella postvaginalis in 
females. Figs. 136-137. A/, chrysitis, Jacala. Mexico; 138-139. M. iole, San Isidro del 
General, Costa Rica; 140-141. Af. semiviridLs, Monierredondo, Colombia; 142-143. A/. 
cabimensis. Colon, Panama; 144-145.M oponiensib, Viliavicencio, Colombia; 146-147. 
M. aekmis, Rancbo Grande, Venezuela; 148-149. M. kutes^ Cadiicamo, Venezuela; 
150-151. M. f/iyni, Guatopo Nat. Park, Venezuela; 152-153. M, ancavarUa^ La 
Merced, Perii. 
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Figures 154>170. Abdominal sternite VU and sclerite of lamella pustvaginalis in 
females. Figs. 154-155. A/, ihyridia, Rio Morichal Largo, Venezuela; 156-157. M. 

durcata, Rancho Grande. Venezuela; 158-159. A/, aurifera, Sarayacu. Ecuador; 
160-161. M. hotloqucro, Pcbas, Peru; 162-163. A/, coendescens, Rancho Grande. 
Venezuela; 164-165.M oridiakeUy Para, Brazil; 166-167. A/, tarsispecca, Rio Chipiriri, 
Bolivia; 168, enlargement of intersegmental pocket; 169-170. M immatus^ Chulumani, 
Bolivia. 
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Figures 171-188. Abdominal stemite VII and sclerite of lamella postvaginalis in 
females. Figs. 171-172. M. zongomta, Sao Paulo de 01iven<;a, Brazil; 173*174. M, 

cymea, (Brazil?); 175-176. A/, cupreipenrm, holotype, Brazil; 177-178. M. nicgacxbc. 
Castro. Brazil; 179-180. M. ferrea. holotype. Espirito Santo. Brazil; 181-182. M. 
leucomgma, Asuncion, Paraguay; 183-184. M. peiottds, Pelotas, Brazil; 185-186. M 
mormo, Rio Muciiri« Brazil; 187-188. M. bestia, Imbarie, Brazil. 
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Figures 189-192. Larvae, reared on artificial diet: 189. M. thyridia, lot 12E75, 
Guatopo Nat. Park, Venezuela; 190. M. thyra, lot 17E75, Guatopo Nat. Park; 191. M. 
coerulescens ( =yepezi). lot 15E75, Guatopo Nat. Park; 192, A/, coerulescens, lot iF75, 
La Soledad, Venezuela; Figs. 193-194. Pupa, M. coerulescens {=yepezi), actual size, 
13 mm; 193, lateral view; 194, ventral view. 




Figures 195-200. Tymbal organ showing differences in size of microtymbal hairs: 195, 
A/, chrysitis, 580X;'l96. A/, ludes. 580X; 197. A/, adonis, 155X; 198. M thyra, 720X; 
199. M. adonis, close-up, 550X; 200. A/, clirysim with scales removed; arrow = artifact 
from drying procedure. 




Figures 201-212. Adults: 201. M. adonis (=cinynLs Schaus). male. Union Juarez, 
Mexico: 202. A/, adonis, female. Rancho Grande. Venezuela; 203. A/. chr\siiis. female, 
Jacala, Mexico; 204. A/, iolc, female, San Vito, Costa Rica; 205. A/, iole, variant 
female, San Viio, Costa Rica; 206. M. semiviridis, male. Sto. Domingo de los 
Colorados, Ecuador; 207. A/, oponiensis, holotype male. Alto Rio Opon. Colombia; 
208. A/, coerulescens, large blue, variant female. Pichis and Perene, Peru. (cf. Figs. 218 
and 219); 209. A/, vahimensis, variant male, Nare River, Colombia; 210. A/, immanis, 
female, Yungas, Chulumani, Bolivia; 211. A/, hahroceladon, holotype male, 
Cochabamba. Bolivia; 212. A/, tarsispecca, holotype male. Sarampiuni, San Carlos, 
Bolivia. 
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Figures 213-224. Adults: 213. M. lades, neoiype male, Regina, French Guiana; 214. 
M. lades, female, R6gina, French Guiana; 215. M. thyra, male, Wineperu, Guyana; 
216. Af. thyridia, female, Cafio Mariusa, Venezuela; 217. M. thyridia, male. Tarapoto, 
Peru; 218. M. coerulescens, male. Las Lajas, Tachira, Venezuela; 219. M. coerulescens 
( =yepezi Forster). male, Rancho Grande, Venezuela; 220. M. aurifera, male, Rancho 
Grande, Venezuela; 221. A/, ancaverdia, holotype male, Lima Perii; 222. M. durcata, 
holotype male, Aroa, Venezuela; 223. M. bodoquero, holotype male, Morelia, Ri'o 
Bodoquero, Colombia; 224. M. imbellis, male holotype, Iquitos, Peru. 
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Figures 225-235. Adults: 225. M. pelutas, male holotype, Peloias, Brazil; 226. M. 
orichalcea, male holotype. Para, Brazil; 227. M. zongonata, male holotype, Sao Paulo 
de OliveiKja, Brazil; 228. M. hestia, male holotype, Imbarie, Brazil; 229. M. 
cupreipennis, male, Hansa Humboldt, Brazil; 230. M. cyanea, male, Hansa Humboldt, 
Brazil; 231. M. monno, male holotype, Rio Mucuri, Bahi'a, Brazil; 232. M. 
leucostigma, female, Pelotas, Brazil; 233. M. megacyhe, male holotype. Alto da Serra, 
Santos, Brazil; 234. M. cabimensis, male, Cerro Campana, Panama; 235. M. 
melanopeza, male holotype. Pan de Azucar, Pasco, Peru; 236. M. ferrea, male, Santa 
Teresa, Espirito Santo. Brazil. 
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